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PA., 
Coke Region, Pa. 


Post Office. PITTSBURG, 
Mines and Ovens in the Connellsville 


Sa Direct connections with all railroads enteri 


Quotations, Freight Rates, Pamphiets giving full information, promp 


Coa ) for manufacturing and domestic purposes. 138,500 Ovens. Dail 
of Coke. 
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For Blast Furnace and Foundry Cupola Work; also Crashed Connelisville Coke (substitate for Anthracite 


Ground Clay 
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The only reasons that higher prices are being constantly 
aid by the wost prominent steam users in the United 
States for Cahall Boilers are—that they are better made, 
last longer, cost less for maintenance, show a higher 
efficiency and make drier steam than any other kind. 
Send for illustrated catalogue. 
Cahall Sales Department, Pittsburg, Pa. 


THE HARRINGTON & KING PERFORATING CO. 


Metals Perforated as Required 
FOR SCREENS OF ALL KINDS FOR USE IN 


Milling and Mining Machinery, Reduction and Concentrating Works, Woolen, Cotton, Paper and 
Pulp Mills, Rice, Flour and Cottonseed Oil Mills, Sugar and Malt Houses, Distilleries, 
Filter Presses, Stone, Coal and Ore Screens, Stamp Battery Screens, Brick 
and Tile Works, Filters, Spark Arresters, Gas and Water Works, 

Oil, Gas and Vapor Stoves, Coffee Machinery, Etc., Etc. 

Standard Sizes Perforated Tin and Brass Always in Stock. 


Main Office and Works: 226 North Union Street, Chicago, Ill., U.S.A. 


HONEST BABBITT METALS. 


We do not claim that we are supplying ten different governments with Babbitt Metal. Our 
etals are used by more than three thousand leading Consumers in UNCLE SAM'S own country. 
ey are invariably uniform, reliable, contain only pure and best materia!, remarkably fluid, and 


free from “ drossing.” 
PRICES TO ALL —XXX Nickel Babbitt 24 cts. per Ib.; No. 2 Grade (for general shop use) 
to cts. per Ib.; F. O. B. your depot, on your customary terms. Any special mixture of metal made to 


order. 3,000 References. on a Otinie 
orks, 
* Des) Chicago, Ill. 


SWARTS METAL REFINING cO., 20 N. Desplaines 8t.. 
Draught Stacks, Blast Furnaces and 


ENTERPRISE BOILER COMPANY °vsyen’ Ssiste eee Soc tie, 


YOUNCSTOWN, O. Write for Estimates. 


POWER TRANSMISSIO 
WA: JONES FOUNDRY s MACHINE 


IS - 59 So. SEFFERSQW_S 


eer 
THE UNION BOILER TUBE CLEANER .CO. 
231 Penn Ave., PITTSBURGH, PA. 


Has set the acknowledged standard for the world 
for removing—by power driven mechanical 
devices—all conditions of scale from all makes of 
Water Tube Boilers—curved as well as straight 
tubes—also from pipes and tubes used in indus- 
trial enterprises. We have the only Flexible 
Shaft of Remarkable Strength and Phe- 
nomenal Durability under Great Stress, 











WEBS TIA SIRE BRIE COS 


SOUTH WEBSTER.* 
SCIOTO CO., Ono. 

BLAST FURNACE, ROLLING MILL, 

MALLEABLE IROMAND LIME Ki. & BRICK. 


BEST ON EARTH. 


A SPECIAITY. 





“seduys jejoeds 








See large Advertisement of 


B. F. STURTEVANT CO., 


Boston, Mass. 
On Page 25, 


BLOWERS, FANS, ENGINES. 
W. S. ROCKWELL & CO., 


OIL FURNACES. 


26 Cortlandt 8t., New York City. 


PATENT THREADING 
TOOLS. Side view. 











Made by WESTERN MPG. CO., Springfield, O. 


Fl Blakeslee Steam Jet Pump. 


REASONS FOR ITS USE: 

1. Simplicity. 2. Is independent of 
engine. 3. Will pump sandy or impure 
water, 4. Have no valves and no wear. 
5. Not subject to freezing. 6. Economy 
and reliability. 7. All parts inter- 
changeable. Write 


BLAKESLEE MFG. CO., Du Quoin, iil. 





TURNBUCKLES. == 


Cleveland City Forge & Iron Co., 


OLEVELAND, O. 
The AB C of Iron, Now 81. 








CHICAGO, 





GENERA 


UNI\ »F 
SEP 13 


ILL NUMBER 27 


FORSTER, WATERBURY & CO., 
Malleable and Cray 
iron Castings. 

.. LINK BELT.. 

1200-1, No. 355 Dearborn Street, 


CHICAGO, ILL. 
ve= CHICAGO SCREW CO. 
Pp, 

; Sob ll io hrs Syiontt , A \ 


Sj ori oud = 


94-108 W.Washincron St 


A NEW TOOL! Madein seven sizes. 


MANUFACTURED ONLY BY 


Armstrong Bros. Too! Co., 106 W. Wash. 5t., Chicage, Ii. 














Send back to your jobber, 
at his expense, any sheet or 
part of a sheet of Apollo 
galvanizediron not perfectly 
right. 

Apollo Iron and Steel Company, Pittsburgh, 


The Bourne-Fuller Co., 
DISTRIBUTORS OF 
APOLLO PRODUCTS. 
Cleveland, O. 


The Chemical Analysis of tron, $4.00. 


Bristol’s Patent Steel Belt 
LACING, 


Most Perfect 
fastenin for 
all kinds of 
Belting 

Sampies Free. 
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READY TO APPLY «6 FUMISED SOUT 


THE BRISTOL CO., 
PU 


Waterbury, Conn. 





When you write to firms 
advertised inourcolumns, 
please mention the fact 
that you took their ad- 
dress from our paper. 
They will thank you for 
it. 
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Tin Mills F. R. Phillips’ Sons o. 


See page 42 








THE UPSON 


ANUFACTURERS OF 





MACHINE AND CARRIACE BOLTS, 


ENDS, WASHERS, ETC. Catalogue 


HOT FORGED AND COLD PUNCHED NUTS, LAC SCREWS, 
and Prices on Application. 


NUT CO., Cleveland, O. 


BOLT 
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Seamless Locomotive Flues. 



































CLEVELAND, O. 


NEW YORK, 144 CHAMBERS ST. 




































































CHICAGO, 135 LAKE STREET. 


BIRMINGHAM, wer ta 29 CONSTITUTION HILL. 
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Riveted Steel Pipe, 


The WM. B. POLLOCK Co. 





Blast Pasa " 
Steel 





To ates: with inquiry please give ad. No. 6. YOUNGSTOWN, 0. Bollers, wt, 
| FOR SALE, | mee 
S* MODERN BLAST FURNACE. 


COMMERCIAL PAPER. Property has coke ovens, cok- 


ee ee ing coal lands and extensive ore 


200 LaSalle St., deposits. Has sold iron at a 
Chicago, Il. profit for $6.75. Could be put 
’ 


| in blast within eight weeks. Ca- 
/MALLEABLE CASTINGS. 








| pacity, 125 tons per day. Price 


High Tensile Strength. |very cheap, terms easy, but 
| must act quickly. 





BIKE STEEL CASTINGS, 
Will Not Harden in Brazing. | J. H. HILLMAN. 
CARBONIZEB BIKE STEEL CASTINGS, | Long Distance No. 8 Wood St., 
Will Temper Like Tool Steel. | Phone, 1238. PITTSBUGH, PA. 
P. S.—Have a large charcoal furna 
ACME oo a WORKS, (warm ee blast) for ae to quik 
uffalo, N. Y. | buyer. 
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ee us your problems in balk 


materials, either in bulk 
age, and we will submit ddan’ and 
estimates of machinery to do you 
work at the lowest possible cost, 
Catalogue “C” on application 
THE AULTMAN COMPAny 
908 South Market Street, 
CANTON, OHIO, U.S.A, 








| 9 Standard 
Types 


Covering the requirements of every application of compressed air. 
improved accessories relating to the economical production of compressed air. 


| £ Ingersoll-Sergeant 2c: 


Rock Drills, 
Stone Channelers. 








AIR COMPRESSORS 


Ecch machine equipped with the most 


Cleveland, 
CO., New York. 


~ 





with a large number of 
Special Patterns, 


Send for new catalogue. 


Coal Cutters, The 
Pohle Air Lift Pumps. 








PATENT STHEITL CLIP 


Saves half the Expense. For connecting Angles. Tee: o, 
Bars to | Beams for Roofs, Ceilings and othe> tron and 
Constructional Work. 
Vd ——s . 
CHICAGO, 


35 TO 41 INDIANA STREET, - 


Mention this paper 


The Bourne-Fuller Co. 
IRON, STEEL 


AND 


PIC IRON. 


— 


& sTHREDTEHN’s 


| , 
Sted «| 
Does away with Drilling and Bolting, 


Iron Work a Specialty 
A. STREETER, 





Cleveland, - Ohio. 


| 








THE IRON MASTERS’ LABORATORY, 
J, Blodget Britton & Co., Analytical and Consulting Chemists, 


Warrenton, Virginia, formerly located 339 Walnut Street, Philadelphia. 
Analyses of Iron Ore, Iron, Steel, Coal and Coke, Slag, Limestone, Clay, Fire Brick, Water, & 


Established a8. | 











| AIR_ COMPRESSORS 


For every application of Compressed Air Power. 


PRE SSURS 





DRILL MOUNTINGS. 


Complete Catalogue upon 
application. 


Clayton Air Compressor Ws, 


26 Cortlandt St., NEW YORK, 


wn 











Casut Aooress METALFAC-CHICAGO" ABC Cove 


E.H.STROUD & CO.. 


METAL FACTORS. 
The Lroducts of and Siypypleis for 
[RON STEEL: TIN-PLATE - BRASS 
| COPPER ‘LEAD & - ZINC WORKS. 
| 96 La Lelle Shcot x 00 Niltaam Street - 
| CHICAGO. NEW YORK. 


F. A. EMMERTON. 


Analytical Chemist, 
AND METALLURGIST. 


| Ores sampled at lake ports, mines and Saqnages. 

Mines and Metallurgical Processes examined. 
made of Ores, Metals, a Railroad 
and Foundry Supplies, e 


All Sizes. 
Standard Types. 

Special Patterns. | 

Highest Degree of Perfection.|| 


Long Experience. 
Recognized Leaders. 


RAND DRILL CO... 


100 Broadway, NEW Y 
Monadnock Steck, CHICAGO. 














O. TEXTOR, 


Chemist, Metallurgist 


and Assayer. 


Anal made of Metals, Ores, Fuels and Sup- 


® Bratenahi Building, Soetietiiie o. 
plies for Furnaces, Steel Works and, Foundries. Millett’s Patent 
Ores sampled at mines, fu 


foe. (CORE OVEN. 


168 Superior St. CLEVELAND. 0. The best in the world. 


ABC OF IRON, As Seon. nao 


Analyses 








NOW $1.00. 





THE ROBERT W. HUNT & CO, 
Bureau of inspection, Tests and Consultation, | 

PITTSBURG : CHICAGO: NEW YORE: 
Park Building. 1187 The Rookery. Tl Broadway. 

Reports on iron and steel processes and plants | 
Inspection of steel rails, splice bars, raflroadcan, | 
wheels, axles, etc. Chemical Labora’ 

sis of ores, iron, steel, oils, water, etc. 

aboratory— —Test of metals, drop and pulling tes 
of couplers, draw bars, etc. Efficiency tests 
boilers, engines and locomotives. 


John T. Tonce aa 


Mines, Prospects, Explorations and Minenl 
Lands, examined, experted, practical tests made 
and reported. Reliable and practical sampling 
a Chemical analysis made. All work dom 

ractical expert. Best of reference as 0 @ 
ence and reliability. Address 

Suite 32, 115 ere St., 

MONTAUK BLOCK, HICAGO, ILS 


DICKMAN & MACKENZIE, | 


CHICAGO, 
1224 Rookery Building. 
Mining ies examined. Ores samplei® 
mines, furnaces and - a lake 
General analyses of Ores, etals, Fuel 
Foundry Materials and i Peolucts, oe 


CHEMISTS AND ENCINEERS. 














Subscribe for the Iron Trade Review. 
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VOLUME 


THE WEEK IN IRON CIRCLES. 


THE MARKET AT LARGE. 

The first week of the second half of the year is 
one of broken operation in many departments of 
the iron trade, but it has been marked by continued 
strong demand and by fully maintained or advanc- 
ing prices. It is evident that the remainder of the 
year will intensify the scarcity of material in some 
lines, at least. In the Central West the shutting 
down of several Bessemer steel plants for a week or 
ten days is due almost as much to the failure to get 
metal as to the necessity for repairs. Meantime 
the strike that has stopped six furnaces at Sharps- 
ville, Pa., will so far reduce the accumulation of 
Bessemer iron that would have been welcome to 
steel plants as a help to steady operation through 
the summer. The third quarter promises to show 
even a more strained condition of steel works opera- 
tion. One furnace starting at Lorain, O., this week 
is the only present relief. The shut-downs by bar, 
sheet and tin plate mills will amount in most cases 
to a week at least; tin plate plants, pending the 
vote by Amalgamated Association lodges on a 
reduction in the 20 per cent demand, may be closed 
longer. The labor situation in general, owing to 
attempts to force recognition of the union in some 
cases, and in others to strikes over trivial causes, 
has possibilities of trouble that may yet have to be 
reckoned with. The Homestead strike so-called is 
a failure to begin with, and no reason is now appar- 
ent for expecting any interruption of operations. 
The restlessness apparent among employes in vari- 
ous quarters, even under the highest wages in 
years, may bring into summer operations more fric- 
tion than has been seen in recent mid-summers, the 
notion prevailing that current prices have been 
obtained on large amounts of material. This is far 
from the truth. Bessemer pig iron has risen to $20, 
valley furnace but a most insignificant amount of 
$20 iron will be turned into steel in 1899. In 
foundry iron it is estimated that 90 per cent of the 
probable output for the balance of 1899 is sold. 
Scarcity of labor at coal and iron ore mines is noted 
the country over, and it is a common experience 
that with the unusual demand for labor in all quar- 
ters its average efficiency is less than in less pros- 
perous times. Thus the increase in the number of 
active properties has not resulted in the increased 
output that might have been expected. The fact 
that crippled and practically abandoned works are 
being put in shape to run indicates how urgent is 
the still unsatisfied demand for material. Producers 
of Southern iron note sales of No. 2 foundry at 
$14.50 Birmingham and of basic at $14. Export 
demand, moreover, has taken a fresh start and sev- 
eral large inquiries have been received. Export 
sales are reported at nearly current prices, but many 
of the inquiries must be turned away unfilled. 
Domestic buying for 1900 delivery is increasing. 
In some cases to-day'’s quotations are the basis of 
these contracts; in others about $1 a ton below top 
prices is being realized. Buyers of both pig iron 
and finished material who always contract about 
this time for“material on which deliveries reach 
into the following year are coming, into the market 
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week by week, but are taking only about half the 
usual amounts, often much less; for the balance 
they will place orders later in the year when the 
situation is clearer respecting 1900. It is now gen- 
erally conceded that the present scale of consump- 
tion is measurably assured for some months into 
next year, and that in any event foreign business 
on a larger scale awaits the going after it, when 
home conditions change. Among the advances of 
the week is $1 a ton on bariron, with a wide margin 
still maintained between iron and steel. Structural 
business is fairly swamping the mills and fall deliv- 
ery is now the best promise with some. The Lake 
Superior ore situation begins to give tangible indica- 
tions that not all the sold material will be shipped. 
The Gogebic range in particular is not fulfilling 
expectations. 


PITTSBURG. 


Orrice or The /ron Trade Review and Industrial World 
705 PUBLICATION BUILDING, July § 


The summer shut-down of the mills will be of as 
brief a duration as possible, and will last on an 
average about as long for steel producers as for 
finishing mills, so that the supply of steel will be 
neither increased nor diminished by the fact, but 
the demand on finishing mills will be slightly ac- 
centuated by the fact that consumption of finished 
material will go right on in most cases. As against 
the slight increase in Bessemer pig iron stocks 
through the temporary shut-down of some Bessemer 
steel works come the labor difficulties in the valleys, 
by which some half-dozen furnaces are banked, but 
the loss in production on this score is not likely to 
amount to more than a few thousand tons. 

The iron and steel market has been unusually 
quiet during the past week, and outside of the 
advance in Bessemer and foundry pig prices have re- 
mained about stationary. The indications seem to be 
at the present time that the second half year on 
which the trade is entering will see still higher 
prices. Furnace capacity is likely to prove inad- 
equate to supply the full converting capacity of 
the steel mills, advancing perhaps further the price 
of Bessemer pig, and reacting on the steel market 
to push billets to a still higher level. Next year 
may see still higher prices than this year and noth- 
ing short of a marvel will keep ore producers from 
putting the price at such a figure that $15 for Bes- 
semer will be rock bottom. 

Pic Iron.—For the few remaining thousand tons 
of Bessemer which can be sold for the balance of 
the year high prices will have to be paid. Nothing 
below $20, valley, can now be done and several 
thousand tons have changed hands at this figure, 
or $20.75, Pittsburg, the freight being now 75 cents. 
Inquiry is very light at the present time, but it is 
generally believed that a considerable quantity of 
pig iron will have to be secured yet to keep steel 
mills going full. Laughlin & Co. will have two 
entirely new furnaces to blow in, one probably in 
August and the other a month later. One of these 
takes the place of one of the old Eliza furnaces, but 
is a completely new stack, and the other is an addi- 
tional furnace. In foundry iion there is a heavy 
consumption, with only a very moderate demand, 
but with the pronounced scarcity sellers can secure 
almost any price. No, 2 foundry has sold all the 
way from $18.50, Pittsburg, to a shade above $19. 
There is scarcely any No. 1 or No. 3 changing 
hands, and prices on these grades are largely 
nominal. In gray forge the high prices continue, 
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but we do not have to record any further advance. as expected, and prime Wsetern grades continue 
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Prates.—As. high a >75c has I Fe t ( n O1 con- 
prompt delivery tank plate, and for anything tl tions, the t ort past week would not be 
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resent trade is neither the one nor the other. 
e fact that at this period of the year 
be expected ordinarily, the current 
trading seemed to be viewed as a mark of activity. 
The agricultural implement men are buying quite 
generally, though not to the extent, measured in 
tonnage, to which they have been accustomed. 
They apparently do not wish to put all their com- 
mercial eggs in one basket. Iron bars are $1 per 
ton higher, the minimum quotation being 1.85c, 
Chicago. Steel bars also are somewhat stronger 
and are this week quoted at 2 to 2. roc. 

SrrucTuRAL M \ TERIAL, —T rade has been fairly 
large, one transaction being for 600 tons of shapes 
for a local building. Values are unchanged, as fol- 
lows: Beams, 15 inches and under, 1.goc to 2c; 18 
inches and over, 2c to 2.10c; angles under 3 inches 
and over 6 inches, 2¢ to 2.10C; 3 inches to 6 inches, 
1,90 to 2C; sheared plates, 2.65¢c to 2 70c; universal 
plates, 2.65c; tees, 1.95¢ to 2C; zees, 1.95¢ to 2c. 
Small lots from store are quoted Vc to %c higher. 

PLaTes.—Store prices—and all others are nominal 
for current delive y—are a little higher again this 
week. Supply cannot be maintained on a basis 
adequate to demand and prices keep ascending. 
Several consumers here have been compelled to 
shut down because of their inability to obtain 
needed material. Tank steel from stock is now 
quoted 3c to 3.20c. Mill shipments, Chicago deliv- 
ery, are quoted as follows: Tank steel, 2.75c; shell, 
2.8sc; flange, 2.95c; marine, 2.95¢; fire box, 3c to 
sc, according to brand. 
~ Mercuant Pire.—For both iron and steel pipe 
there is good demand. The former is quoted $28, 
Chicago, and the latter at 50, two 1o’s and 5 per 
cent. 

Sueets.—Some improvement has been noticed in 
the demand for sheets, especially for galvanized, 
the call for which is very active. Prices are with- 
out quotable change. (Galvanized is 70 and 10 from 
mill and 70 from store. Black sheets are 3c to 3. 10c 
for No. 27. 

MERCHANT Stre_.—At the advances made early 
last week there has been good buying. Manu- 
facturers are not infrequently making the question 
of delivery of importance paramount to that of 
prices. We quote as follows: Smooth finish tire 
steel, 2.45¢ to 2.50c; smooth finish machinery 
steel, 2.70c to 2.75c; spring steel, 3.20c to 3.30c; 
tool steel, 6c to 7.50c; special, roc and upwards. 

BILLETs AND Rovs.— The billet market here is 
quiet and without feature. Nominally the price of 
Bessemer billets is about $30. Rods are selling in 
small lots at about $42. 

Ratts anD TRACK Suppties. —Inquiries are nu- 
merous for standard rails, but almost invariably 
deliveries are asked for earlier than mills can 
respond. Failing to meet on the question of deliv- 
eries, many of these inquiries do not lead to trans- 
actions. The local mills are running steadily on 
their old contracts. Standard rails are unchanged 
at $30 to $32; light rails, $32 to $37. Splice bars 
are 1.70C to 1.75c; spikes, 2.25c to 2.35¢c; track 
bolts, 2.85¢ to 3. 25¢. 

—Business seems to have settled 


The pres¢ 
Considering th 
dullness is to 


OLD Mareria.. 
down to a good steady gait. One of the largest 
producers of scrap locally, which had made large 
previous sales of old material, was a seller again 
this week for about 3,000 tons of steel scrap, which 
takes all its available stock. Prices continue strong, 
re gga for the better grades. We quote as fol- 
Ows: 


Old iron rails, gross, $18 oo 1850 | Axles, net 
Old steel rails long, gr. is a . 25 gs 
Old steel rails, mixed... 14 25@ 14 50 


+ -neeeee eee 8 OO@$Fig Oo 
Cast borings, net ........ 6 5%@ 700 
Wrought turnings, net 7 50@ 800 


Old wheels, gross 1§00@ 1550 | Axle turni 

" vs 5 ugs, net ..... 8 25@ 875 
Railroad forge, net ..... 15 §$0@ 1650 | Mixed steel, gross ....... 9 Jas 00 
Dealer's forge, net .. 12 00@ 12 50 Stove plates, net ........ 7 co@ 7 50 


Heavy melting steel,gr 11 00@12 00 
Old iron splice b.. net 17 00@17 50 


- 8758 925 


Wire anp Wire Nalts. 
large late last week. 


Sales were unusually 
‘he rumor had been current 
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in buying circles that an advance in prices was to 
be made July 1: and this rumor induced consider- 
able buying in anticipation, but prices remain un- 
changed. Wire nails are quoted at $2.60, f. o. b. 
Chicago, in car lots, and $2.70 less than car lots. 
On wire current quotations are as follows: Plain 
annealed wire, $2.45; painted barb wire at $2.70; 
galvanized barb wire, $3.20. 


CLEVELAND. 


Orrice or The /ron Trade Review and Industrial World. 
27 VINCENT Sr., July 5 


The ore movement from the Lake Superior region 
in June was the largest in the history of the trade. 
The official figures received to day from all ship- 
ping ports, except Gladstone on Lake Michigan, 
show a total of 2,560,160 tons, or nearly 300,000 tons 
more than the June total, 1898. The total shipped 
to date is thus 4,680,217 tons, without Gladstone, 
or 100,000 tons more than was shipped from all ports 
to July 1, 1898, notwithstanding that there were 
no April shipments this year and that comparatively 
little ore was moved in the first week in May. Ore 
has been brought down the past month at a pace 
suggesting that every shipper felt impelled by some 
pressing necessity to move every pound possible 
before July 1. This has resulted in pushing up 
vessel rates to $1 from the head of the lake—though 
in the last two or three days business has been done 
at go cents—and 75 cents from Escanaba. Yet it 
must be evident that the June pace, with stockpiles 
furnishing an important part of the total, cannot be 
long maintained. The ore is not to be had at any 
such rate for long, and as stockpiles come to be 
pretty well cleaned up at the end of the present 
month, it will be found that the ore taken direct 
from the mine will not be sufficient to sustain the 
freight market in the way some oversanguine vessel 
owners have calculated. It is significant that of 
the important shipping ports, Ashland was he only 
one that showed a falling off in June from the corre- 
sponding month of last year. This fact taken in 
connection with indications already given that some- 
Gogebic properties will not reach early estimates 
of production, raises a questions as to the ability of 
the Gogebic range, for years the backbone of the 
old-range Bessemer ore supply, to. keep up its old- 
time rate. With every incentive to reach their 
maximum this year, if Gogebic properties fall short 
the fact may be taken as indicative of a condition 
bound to have an important bearing on the entire 
Bessemer ore situation. Inthe past week additional 
purchases of Mesabi ores have been made by some 
interests to whom notification came that they were 
not likely to get the full amount of their purchases 
of old-range Bessemers. 

Pic Iron.—The close connection Bessemer fur- 
naces have been making on shipments to steel 
works of late has come to such a point of uncer- 
tainty for some of the latter that they have closed 
down for a few days in this holiday week. The 
Ohio plant at Youngstown, of the National Steel 
Co. is down, as are also the steel plants at Bellaire 
and New Castle. Some of the furnaces are from 
two to four weeks behind on shipments, and sev- 
eral cases are reported in which, owing to bad work- 
ing, output has fallen considerably short of the 
Bessemer Association's estimated production. No 
inquiries have come to the association recently, the 
conditions being too well known to steel works, and 
it is evident that the full output of Central Western 
steel works cannot be reached in the second half 
of the year. It is reported that $20 at furnace has 
been paid for Bessemer iron in the past week. 
Foundry irons are well sold up for 1899 and some 
further buying for 1900 has taken place, though 
usually not at top notch prices made on third and 
fourth quarter metal. We continue quotations, 
transactions in No. 2 foundry ranging from $18 to 
$19 at valley furnace It is expected that the first 
of the Lorain Steel Co. furnaces will be started to- 
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day. The strike at the six Sharpsville furnaces 
appears to be in part for higher wages and in part 
from an announced determination of the men not 
to work on the 4th of July. Now that the celebra- 
tion is over it is probable that furnace operators 
will be able to get at an understanding of the men’s 
demands, if they have any, and start up again. 
All the furnaces have been inactive since Saturday. 





BeSSemMie;r....... ......+secceeeeee $20 75 | Valley Scotch No. 1.........$19 75@20 75 
No. 1 Strong Foundry... 19 75@ 2075 | Valley Scotch No. 2........ 18 75@19 75 
No.2 § Foundry....1 19 75 | Gray Forge, valiey........ 17 00@17 50 
No. 3 Foundry................17 7§@ 18 75 | Lake Superior Charcoal. 29 00f@22 00 


FinisHeD Mareriat.— Monday morning’s mails 
are reported to have been the heaviest in the his- 
tory of local iron and steel houses. Specifications 
on contracts are coming in at a great rate and new 
buying for immediate wants is active. Some little 
structural business has been closed, including the 
addition to the Western Reserve building. One 
mill is reported to be quoting $1 a ton above the 


1.75¢ Pittsburg basis for beams and channels be-- 


cause it is indifferent to orders and is filled for fully 
two months. The Republic Iron & Steel Co. has 
advanced bar iron to 1.75c, carload lots, and 1.90c 
less than carload lots, and is still quite conservative 
when the basis for steel bars is considered. On 
heavy sheets—No. 16 and heavier—an advance of 
$5 a ton has been made by local sellers, and about 
$4 aton on lighter gauges. From store No. 27 black 
sheets are now quoted 3.30c, asagainst 3 10c a week 
ago. The high prices for steel seem to have cut off 
part of the roofing trade. At least preparations of 
roofing manufacurters are not on the usual scale in 
steel sheets. A number of mills are taking the full 
week for repairs and the demand in all lines upon 
jobbing houses is very heavy, high and advancing 
prices being no barrier. 

Wire anv Wire Naits.—Repairs will be made 
during brief shut-downs in certain departments of 
local plants of the American Steel & Wire Co. The 
intimation that an advance in prices might come on 
July 1 has not been realized. Considering that the 
season is now somewhat advanced the demand is 
very satisfactory. We continue to quote wire nails 
at $2.35 Pittsburg in carload lots to jobbers, with 
50 cents a ton advance in less than carloads to job- 
bers. The difference to retailers is 10 cents a keg, 
with a probability that it will be made 15 cents. 
We quote smooth wire at $2.20 Pittsburg to job- 
bers in carload lots; painted barb wire, $2.45; gal- 
vanized, $2.95. 

Oxtp Mareriat.—There is a steady run of buy- 
ing at the prices last quoted: Old iron rails, $21 to 
$22,valley mill; old steel rails, $15 to $15.50, valley; 
old car wheels, $16 to $17, Cleveland, gross tons; 
No. 1 railroad wrought scrap, $16.50 to $17, valley; 
wrought turnings, $10; cast borings, $9; busheling 
scrap, $12 to $12.50, valley; machine cast scrap, 
$12.50 to $13, Cleveland—net tons. 





CINCINNATI, 
July 3. 


“ The demand which we mentioned last week for foundry 
iron to be delivered during the first six months of next year 
has greatly increased There have been large sales for this 
shipment and a number of the most extensive consumers in 
the Middle West have bought. This is a practical demonstra- 
tion of the strength of the market and of the view that 
buyers have of its continued strength. Itis out of the ques 
tion to get at the present time soft iron for anything like 
quick shipmnt. One of the most significant sales that has 
recently been made was booked by the Tennessee Coal, Iron 
& Railroad Co., last week, when they sold 1,000 toms each of 2 
and 3 foundry, at $14 and $13 per ton, cash, respectively, for 
shipment to Austria. It has been freely stated that at the 
present high prices export business was impossible, but here 
is a sale at high prices. Not only that, but the buyers take 
their own risk of freights, which are likely to be higher rather 
than lower when the time for delivery comes. 
_.The stories that appear from time to time in the papers of 
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increased furnace production in the South have some basis 
of truth, but not much, for to increase materially the output 
in the South it would be necessary to increase largely the 
present coke oven capacity, and this is something that cannot 
be done ina hurry. We quote f. o. b. Cincinnati: Souther, 
coke, No. 1 foundry, $18 to $18.25; Southern coke, No, 2 
foundry, $17.50 to $17.75; Southern coke, No. 3 foundry, $16.50 
to $16.75; Southern coke, No 4 and gray forge, $15.75 to $16; 
Southern coke, mottled, $15.75 to $16; Southern coke, No, 1, 
soft, $18 to $18.25; Southern coke, No. 2, soft, $17.50 to $17.75; 
Lake Superior coke, No. 1, $19 to $19.50; Lake Superior coke, 
No. 2, $18.50 to $19; Hanging Rock charcoal, No. 1, $21 to 
$22; Jackson county silvery, No. 1, $23 to $24; Standard 
Georgia car wheel, $18.75 to $19.50; Hinkle, Lake Superior 
charcoal, $21.50 to $22.50. 


PHILADELPHIA. 
July 3. 

The market in all lines, from pig iron down increases ip 
strength as the mid-summer season comes on, and prices are 
at the top point, with a probability amounting practically to 
a certainty that further advances will be made. The supply 
of material available for delivery in the balance of the year 
is getting small and premiums are being paid and will con- 
tinue to be paid for such pig iron and finished products as can 
be picked up to supply immediate needs. Something of 
a relief is looked for from furnaces yet to goin; but it is to 
be considered that all of these have sold their product for the 
early portion of their run, a fact indicating that consumers of 
iron have orders on a scale likely to require more iron than is 
now being made. There is not in sight any sign of even the 
beginning of a reaction. The advance since Jan. 1 has 
amounted to 75 per cent in pig iron, sales the past week of 
No. 2X foundry having been made at $19 to $19 50 as against 
$11 to $11.25 in the first week of the year. Quotations differ 
considerably, ranging from $18.75 to $19.50, the latter price 
being realized on a few lots for prompt delivery. A lower 
figure has been named in connection with contracts for 1900, 
of which a number have been made. By August, the produc- 
tion of pig iron promises to be increased considerably, but 
for the reason given above prices probably will not be affected. 
It is hoped by sellers as well as consumers that no substantial 
advances will be recorded in the balance of the year. It is 
realized on all hands that they would be dangerous. The 
steel market continues on a $34 basis, or twice the January 
price, with the scarcity of material. more and more empha- 
sized. The way in which demand for finished material has 
kept up has surprised the entire trade. But there is no sign 
of a let up, the inquiries this week starting out in even increas- 
ing volume. There is at the same time a large amount of 
postponed business, neither mills nor jobbers being able totake 
care of it. Every mill is on that can run, including not a few 
that have been started up from long idleness and that are in 
an uncertain state, liable to break down any day. We quote 
tank plates at 2.50c to 2.65c; refined iron bars at 2c to 2.10¢; 
steel bars at 2.25c to 2.50c; No. 27 black sheets at 3.10c to 
3.25c; beams and channels at 1.8s5c for 15-inch up to 2c. 





Stockholders of the Thomas Iron Co., of Hokendauqua 
Pa., have received a circular calling for options in favor of 
a Philadelphia syndicate, at a price reported to be $80 a share. 
All the large holders have signified their willingness to sell at 
the figure named. The company has a capital of 50,000 
shares of $50 par, the money for the redemption of the last of 
the bonded indebtedness being now in bank. It is reported 
that B. F. Fackenthal, Jr., the president, will continue at the 
head of the new company. 





The Charlotte furnace, at Scottdale, Pa., which has been 
operated under lease by Corrigan, McKinney & Co., Cleveland, 
will undergo many improvements. The lease expires next 
May, but a five-year renewal has been secured. The im- 
provements will consist of two new stoves, much larger than 
the present ones; a new steel hoist, and a hoisting engine; a 
new and larger cast house, etc. 





The Morgan Engineering Co., Alliance, O., has booked an 
order for various large tools, placed with the concern by 
Hugh Hayakana, of the Imperial Steel Works, of Tokio, Japant 














July 6, 1899 


THE IRON TRADE REVIEW 


INDUSTRIAL WORLD. 


DEVOTED TO MACHINERY, METAL-WORKING AND FOUNDRY 
TRADES AND IRON AND STEEL MANUFACTURE. 


PUBLISHED EVERY THURSDAY BY 


THE IRON TRADE REVIEW CO., 
CLEVELAND, OHIO. 





CLEVELAND, 27 VINCENT STREET. 
G. H. Garpver, President. A. I. FINDLEY, Editor. 


PITTSBURG: 

705 PUBLICATION BUILDING. 

B. E. V. Louty, Manager. 
Telephone 1302. 


CHICAGO: 
1522 MONADNOCK BLOCK. 
B. M. GARDNER, Western Manager. 


Boston: 16 Herald Bldg. | New YORK: 203 Broadway. 


Subscription (strictly in advance), $3 perannum. Foreign Rate, $4. 
Advertising Rates Furnished on Application. 


The Cleveland News Co. will supply the trade with THE IRON TRADE 
REVIEW through the regular channels of the American News Co. 


ENTERED AT THE POST OFFICE AT CLEVELAND, O., AS SECOND CLASS MATTER 





JULY 6, 1899. 





THE TARIFF AND THE TRUSTS. 

In the midst of the depression of 1893-97 we had 
frequent examples of the reductio ad absurdum of 
the anti-protection doctrine. While the country 
was suffering most keenly from the threat of radical 
reductions in the tariff—reductions proposed with 
the avowed intention of cheapening prices and in- 
creasing imports —the assertion was iterated and 
reiterated that the protective policy was responsible 
for the depresion. It had stimulated home manu- 
facture to such an extent, we were told, that indus- 
tries had multiplied inordinately and there followed 
the inevitable glutting of markets, production be- 
yond the country’s power to consume, and conse- 
quently falling prices, idle workshops and the train 
of misfortunes that followed. There was utmost 
disregard in this argument for the fact that protec- 
tion advocates had always claimed that protection 
would increase home competition and thus reduce 
domestic prices; and the same disregard for the 
claim free-traders had made the corner-stone of 
their theoretical argument, namely, that protection 
raise prices to the consumer. 

We recall these inconsistencies as we read the 
comments that have filled the newspapers in the 
past 10 days, on Mr. Havemeyer'’s statement before 
the Industrial Commission, that the tariff is the 
mother of trusts. Saying nothing of the two monu- 
mental trusts which the tariff has not made—the 
Standard Oil Co. and the American Sugar Co., the 
former's product being admitted free while that of 
the latter pays only about 3% per cent ad valorem 
duty—how will Mr. Havemeyer and those who agree 
with him square their claim with that of the makers 
of consolidations, which he indiscriminately calls 
 trusts’’? The latter have been saying that the 
consolidations were a natural outcome of the com- 
petitive regime; that competition had brought prices 
so low that the companies were compelled to seek 
the economies possible through consolidation, as a 
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recourse against the evils of the individual system. 

There is a vast difference between the statement 
that a protective tariff ‘‘ fosters monopoly "’ and 
the Statement of the combine makers that protected 
industries have so reduced prices in the struggle for 
business that they are compelled to get together to 
save themselves. It has been almost an axiom in 
American economics that protection is the mother 
of industry. But the later teaching would have us 
know that the trust is the good mother that rescues 
it from the fate brought upon it by an over fostering 
tariff. Certainly it is time to fix the status of the 
tariff in all this. It was accused in the United 
States Senate in 1893 of being the cause of the 
Homestead riots and of reductions in wages, evi- 
dently on the ground that if there had been no tariff 
and no protected industries there would have been 
no wages to dispute about. Perhaps what Mr. 
Havemeyer means is that if there were no indus- 
tries, the fruit of protection, there would have been 
none of the material out of which trusts are made. 





EXCELLENT EXPORT SHOWING. 

The May statistics of iron and steel exports com- 
plete an 11 months records and make possible a 
close approximation of the trade of the fiscal year 
ending June 30. The table below, which gives May 
shipments abroad in gross tons, and the total for 11 
months, as compared with corresponding periods in 
the preceding fiscal year, makes a gratifying show- 
ing of increase. For the items enumerated the 
total in the 11 months is 955,683 gross tons, as 
against 628,165 tons from June, 1897, to the end of 
May, 1898. There was a good increase in pig iron, 
and a notable increase in steel bars, steel rails, wire 
rods, billets, sheets and plates, wire and wire nails: 


EXPORTS OF IRON AND STEEL FROM THE UNITED STATES—OROSS TONS. 





May. June.—May. 

as ta Aenaey tsmmn-da 

1898 1899 1898 1899 
— ferro snnedipitel 2 esses 7,912 4 
Pig iron { ont GEIOE cccccenecennscecs 9,77 23,327 215,014 283,614 
EE ee 7,55° 10,22) §0,04 83,792 
_ ,_ 0 eee _ 340 1,101 43 9,487 
Steel bars (mot wire rOds)...........cccccccecceem 1,546 4,205 14,4535 30,988 
| en soqtnngeneeenenentin 325 49 2,055 11,759 
fe ee 22,325 186,222 246,553 
Billets, ingots and blooms...................<.... 2,026 2,819 11,051 44,451 
Hoop, band and scroll irom.............00.s0++ 135 49 1,473 2, 
Wire rods . peadenqqnansepilensene soem. eonpeneen . 513 2,087 13,239 22,822 
Iron sheets and plates.............cccccscsseese 373 564 3,751 6,069 
Steel sheets and plates............<ccees.ceseeees ss 2,342 4,938 10,453 46,387 
Tin plates, terne plates, and tagger’s tin I 7 8 88 
Structural matex#tal....ccccccccccceteccccesecce socee 2,910 4.442 29,316 43,596 
\, . nee encovoccecesebonnssenetocnsnenenoenenesese 7,401 12,107 52,369 87,673 
Can BRB agrecoccccscenpcvesvsnceccnesonscosvesvcosdanenis 1,097 1,066 13,640 13,942 
We. GR icnerinccecnmensenenmemeseen 1,154 2,401 9,§°7 19,161 
Other nails, including tacks.. 1™ 170 1,752 1,982 


69,973 91,933 628,165 955,683 

The table does not include the item of ** pipes and 
fittings,’’ in which there was a large gain. Unfor- 
tunately this item includes both cast iron and 
wrought pipe; but from what is known of opera- 
tions in this line it is safe to say that the gain may 
be accounted for by the greatly increased export of 
wrought pipe. The value of the *‘ pipes and fit- 
tings ’’ exports for 11 months ending May 31, 1899, 
was $5,330,803, against $2,741,009 in the corre- 
sponding period of the previous year, a gain of 100 


per cent. The table above also leaves out car 


wheels and castings, and the iron and steel in agri- 
cultural implements, cars, vehicles, cycles and the 
large tonnage of machinery which has gone abroad 
in the past year. These, with the June tonnage in 
alliron and steel products, will undoubtedly bring 
the year’s exports up tothe equivalent of close to 
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1,300,000 tons. Reduced to a pig iron equivalence 
this represents over one-eighth of the entire pig 
iron output of the United States in the calendar 
year 1898. . 
The value of all iron and steel exports from the 
United States in the 11 months ending May 31, 
1899, including machinery and hardware, was 
$84,873,842, an increase of 33% per cent over the 
$63,235,029 valuation for the corresponding 11 
months in 1897-98. For the corresponding 11 
months in 1896-97 the total value was $52,187,175. 
It need scarcely be said that the concentration of 
control of the iron trade in the hands of strong 
companies points to the steady development of the 
export business in the way that the American Steel 
& Wire Co. has exemplified in its special products. 





A town in Ohio paid $32,000 to a foundry to locate there. 
That was only a short time ago. Now the foundry is in the 
hands of a receiver. Beware of bonuses —Exchange. 

A borrus may secure an industry but it cannot 
insure success. Ability to talk an industrial propo- 
sition so that iocal interest and local capital are 
enlisted does not necessarily imply ability to manage 
the industry seeking a new home and “ funds for 
moving expenses.'’ It is a mistake, too, to think 
that capital, even abundant capital, is any guaranty 
of success. The industries that have succeeded 
have not done so because of the abundance of capi- 
tal available for pushing them, though capital is 
necessary, nor because of location or other natural 
advantages, all of which are good. Management 
is the secret. If we were to name the three essen- 
tials of success in the conduct of industry they 
would be. management first, management second, 
management last. Change of scene does not get 
it. The givers of bonuses may get shops and an 
addition to population, but with all their getting 
lét them see to it that they get management. 





Personal. 

A. B. Farquhar, of York, Pa., sailed last week for Havana, 
in the interest of the implement trade of his company in Cuba. 

J. A. Long, for many years secretary and general manager 
of the Akron Iron Co., Akron, O., died at his home in that city 
on June 28, of heart disease. He was 62 years old. 

J. Linn Rodgers, of Columbus, O., private secretary of 
Gov. Bushnell, has accepted the European agency of the 
Buckeye Malleable Iron & Coupler Co., of Columbus. 

Adolph C. Schroeder, of Kiel, Germany, a manufacturer of 
ship building supplies, was in Pittsburg last week. He said 
that general business in Germany is very active and that the 
demand in Europe is rapidly expanding, especially in iron and 
steel lines. 

Samuel Marston, one of the chief engineers of the North- 
eastern Steel Co., Ltd., of Middlesbrough, Eng., has been in 
Pittsburg recently to visit steel works preliminary to develop- 
ing plans for the extension of the famous plant in the Cleve- 
land district. 

Chas. Ziegenfuss, superintendent of the Juragua [ron Co., 
after a stay at South Bethlehem, has gone to Cuba. His 
brother, Dr. W. Ziegenfuss, of South Bethlehem, will be as- 
sociated with him. The organization of the Cuban Steel Ore 
Co,, just incorporated at Camden, N. J., will be followed by 
the building of six miles of railroad, the surveys for which 
Mr. Ziegenfuss will have made at once. 

John W. Gates, chairman of the American Steel & Wire 
Co., has been appointed by Gov. Tanner commissioner for 
Illinois at the Paris Exposition. 





Burra.o Furnace, Buffalo, N. Y., started up June 28, after 
te-lining. b 
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Advances in Foundry Prices. 





In the early stages of the present advance in pig 
iron, and at a time when a ro percent advance in 
molders’ wages was being agitated generally, many 
foundries having granted it, effective May 1, there 
were statements that founders were not getting 
advances commensurate with the increased cost of 
materials and labor. Some of them complained that 
they were paying the advanced wages and the 
higher prices for a portion of their raw materia] 
and still sending out castings on old contracts, so 
that the prosperity in the general iron trade proved 
to them a real hardship. It is evident that this 
condition has changed and that the foundry trade 
has caught step with conditions surrounding it, 
The [ron Trade Review has addressed inquiries to a 
number of foundry firms in different parts of the 
country, asking what advances have been made on 
recent contracts for castings, whether long-time 
contracts are being made for castings on the basis 
of current prices, and whether there are any indica- 
tions of a curtailment of the demand for castings 
because of high prices. It would appear that the 
advance over prices prevailing in the latter part of 
1898 and the early weeks of 1899 has been fully 50 
percent. In April the upward movement began to 
be felt in the foundry trade, but it was very con. 
servative and ranged from ro to 25 percent. In 
the past three months there has been a more rapid 
adjustment to the new basis for pig iron. Some of 
the replies to our inquiries are given below. Others 
will follow: 

Some Curtailment of Demand for Malleables. 

The Union Malleable Iron Co., Moline, IIl., F. 
W. Gould manager, writes as follows: 

“We have sold our entire output up to July 1, 1900, at an 
advance of about 25 per cent over last year's prices To your 
question relating to check upon consumption because of ad- 
vance in price of pig iron we reply, most assuredly yes. The 
implement and vehicle manufacturers believe there will bea 


considerable decrease in business and accordingly their con- 
tracts with us are smaller than for last season."’ 
No Check on Contracts for Grey Iron Castings. 

J. G. Sadlier, of the Springfield Foundry Co., 
Springfield, O., says: 

“‘Within the last 30 days our company has not done very 
much in the way of making contracts for castings. We have 
adjusted contracts of our regular customers generally to con- 
form with the advance iu the price of labor and material. 
For such work as we are now taking on, ordinary machine 
castings, we are contracting at 3 cents per pound, and archi- 
tectural castings at 3 cents to 3% cents. We do not find that 
the advance in pig iron is having any tendency whatever to 
check the consumption of gray iron castings. We are receiv- 
ing large orders right along from our customers, and our foun- 
dry is running full force full time. We have on our books all 
the time large orders for castings."’ 

Foundrymen Bearing Part of Increased Cost. 

Concerning conditions in Cleveland as reflected 
in the heavy foundry trade, Mr. N. P. Bowler, of 
Bowler & Co., writes as follows: 

*‘In compliance with your request I give you a few prices of 
castings of this date (June 30): Rolling mill castings, 24%c; 
machinery castings, 25¢c to 23/c; pulleys, common, 3c to 3.%c, 
This is an advance from April prices. The orders for cast 
ings from our customers are too imperative to be checked by 
any reasonable price that may be asked. The foundrymen 
of this city are bearing part of the increase of material and 
labor, and a further increase in their prices seems to be a 
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THE PITTSBURG DISTRICT. 





David Carlin, William E. Lee, Watsan B. Adair, C. C. 
Henry and R. Solomon have applied for a charter for the 
North Pittsburg Foundry & Steel Co., and will purchase and 
operate the Carlin Mfg. Co., of Allegheny. The works will 
be enlarged and improved. They were partially destroyed 
by fire some time ago. 

The Pittsburg Wire Works of the American Steel & Wire 
Co., at Braddock, and the plant of the same company at 
Rankin, closed down Saturday. Repairs and improvements 
will be made at both plants. The Pittsburg works will re- 
sume this week, and the Rankin plant on Monday, July ro. 

The Pittsburg Bale Tie Works, of the Griswold Wire Co., 
at Braddock, Pa., were destroyed by fire July 2. Loss $25,- 
000 to $30,000; partly insured. 

The Union Steel Casting Co.'s plant will be completed this 
week. It has a 15-ton acid open-hearth furnace and two 
electric cranes. 

The Carnegie Steel Co., Ltd., has begun work on its new 
axle plant at West Homestead. It will cover eight acres. 

Walter Kennedy, consulting engineer, of Pittsburg, has 
received a contract for relining Victoria Furnace, at Goshen 
Bridge, Va. The contract for the fire brick, about 225,000, 
has been given to Frank D. Pope, of the Park Building, Pitts- 
burg, representing the Savage Fire Brick Co. Mr. Kennedy 
also has a contract to equip five furnaces of the Cambria Steel 
Co., of Johnstown, Pa., with a blast furnace skip of his own 
design; also to equip one furnace for the Duluth Iron & Steel 
Co., Duluth, Minn , and four furnaces for Laughlin & Co., 
Pittsburg. 

The Pierce-Crouch Engine Co., of New Brighton, Pa., 
manufacturers of gas engines, are running their plant full 
time and have a large number of orders on hand. Among 
sales of gas engines made by this concern are two 50 h., p. for 
the Rochester Tumbler Co., Rochester, Pa.; one 50h. p. for 
the Freedom Water Co,, Freedom, Pa.; one 50 h. p. for War- 
wood Tool Co., Wheeling, W. Va.; two 20 and one 13 h. p. 
engine for the Pittsburg & Lake Erie Railroad Co., for pump- 
ing plants at McKee’s Rocks and Park Station; also one 25 
h. p. engine for the Wheeling Mould & Foundry Co. A good 
many orders have been received for small engines, ranging 
from 5 to 25 h. p. 

The labor trouble at the Homestead Steel Works of the 
Carnegie Steel Co. has been greatly magnified by the daily 
press, Forsome time the company has been discharging 
men as fast as it was found they belonged to the labor 
organization, but no men have quit, and operations are not in- 
terfered with. It is not regarded possible to seriously inter- 
fere with production The company is taking a plain stand in 
the matter of discharging men affiliated with labor organiza- 
tions. The law which the men expected to invoke in this 
connection has lately been declared unconstitutional, and 
was in any case clearly unjust. 

A press dispatch from Monongahela City, Pa., states that a 
company composed mainly of parties who operated the 
Duquesne Tube Works has purchased 1o acres of land at 
Wilson station, and will erect a tube works, to which an 
open-hearth steel department may be added. 





Lake Superior Iron [lines. 

The Chicago dispatch of last week saying that the Chapin 
mine had been leased for 20 years at $4,000,000 to one of the 
iron and steel consolidations is pronounced without founda- 
tion by the owners of the property. The Chapin mine has 
been a favorite subject of late for surmises as to its contem- 
plated control by leading steel producers. 

The Cleveland-Cliffs Iron Co. on July 3 declared a diviend 
of 2percent. Books close July 11. In April a1 per cent 
dividend was paid. 

A new steam shovel has been put in operation at the 
Queen mine. It is of extra capaicty and was manufactured 
by the Bucyrus Co., South Milwaukee. 

Alex. Maitland has been made general manager of the 
Republic Iron & Steel Co.'s mines—the Lillie and Cambria, 
on the Marquette range and the Franklin on the Mesabi 
range. 

E. A. and J. O. Hayes, representing the stockholders of the 
Ashland Iron Mining Co., took formal possession of the Ash- 
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land mine June 26. The old Ashland Iron Mining Co, no 
longer exists, but a new one composed of stockholders of the 
old company will operate the mine. 

Owing to its inability to secure workmen, the concentrating 
works of the Pewabic Co., on the Menominee range, has been 
closed down. 

In a trial recently made at the Cliffs shafts stockpile of 
the Cleveland-Cliffs Iron Co., Ishpeming, there was loaded 
1,025 tons of ore in one hour and 35 minutes. 

Arrangements are being made for the re-opening of the 
Hennepin mine on the Gogebic range. It was last wrought 
in 1891. 

An advance in wages at the Chapin mine went into effect 
last week. 





Art Coatesville, Pa., the Lukens Iron & Steel Co. brought 
suit for an injunction to restrain Edward H. Martin from 
entering the employ of the Diamond State Steel Co., at 
Wilmington, Del. Some time ago Mr. Martin was engaged 
for five years by the Lukens company, as a steel expert and 
superintendent of the plant, at a salary of $6,000 a year. Re- 
cently the president of the Wilmington company, learned that 
Mr. Martin was to leave Coatsville and go to work for a firm 
in the west. Negotiations resulted in a contract at a higher 
salary than that paid at Coatesville. At the hearing the 
temporary injunction was dissolved. Mr. Martin's defense 
was that he was interfered with in the operation of the 
Catesville mill. 





Tue plant of the Premier Steel Co., Indianapolis, Ind., 
recently bought by W. J. Carlin, of Pittsburg, is to wrecked. 





Tus American Shovel & Stamping Co., capital $100,000, 
which has been manufacturing at Chicago for some time, has 
decided to locate at Lorain, O., about 40 per cent of the capi- 
tal being subscribed by Lorain interests. The company 
manufactures hand shovels and pressed specialties whith 
enter into the manufacture of agricultural implements. Presi- 
dent Du Pont and Treasurer Donaldson, of the Johnson Co., 
were active in securing the concern for Lorain. Work on 
the new plant will begin at once. 





Ir is announced that the Phoenix Bridge Co., of Phoenix - 
ville, is negotiating for the lease of the old Bellfonte Nail 
Works, Bellfonte, Pa., which it will rehabilitate and utilize 
for rolling sheet and angle iron for bridges. 





Tue Railway Age, in conection with its statistics of new 
track-laying in the United States from Jan. 1 to June 30, says 
that unfavorable weather in the early part of the year put 
back construction work, yet the total of 1,360 miles is much 
larger than that reported in the first half of any year since 
1892. The Railway Age estimates that the total for the year 
will certainly exceed 4,000 miles, against 3,018 for last year, 
and may reach 5,000 miles. 





Evcene ZIMMERMAN, vice-president of the C. H. & D. Rail- 
road, and associates have bought the Talladega (Ala.) iron 
furnace, the Birmingham & Atlantic Railway running from 
Talladega to Pell City, 27 miles, and 3,000 acres of coal and 
iron lands. The furnace will be in operation in go days. 





Tue Means Foundry & Machine Co., Steubenville, O. 
capital $100,000, has been incorporated to manufacture ma- 
chinery by A. McC. Flanagan, A. M. Shotter, C. J. Davis, 
E. C. Jenkins, all of New Cumberland; T. Price, Toronto, O. 





The Empire Iron & Steel Co., of New York, turns out to be 
the’lessee of the nlant of the old Oxford Iron & Nail Co., Oxford 
N. J., from the Delaware, Lackawanna & Western Railroad, 
There are two iron mines connected with the property, which 
will be worked and part of their output shipped to the Crane 
furnaces of the company at Catasauqua, Pa. The furnace 
is to be repaired, two new hot blast stoves are to be built, and 
it is probable that an additional blowing engine will be put 
in. The property includes 28 puddling furnaces, three trains 
of rolls and a nail factory. There are on the property 100 
houses, and it includes 2,500 acres of land. 
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METHODS OF KEEPING FOUNDRY RECORDS. 





An interesting and instructive address was delivered at the 
last meeting of the Pittsburg Foundrymen’s Association by 
Mr. S. H. Stupakoff, who had consented only two or three 
days before the meeting to take the place of Dr. Kemery, 
who was !o have delivered an address upon a different sub- 
ject. Mr. Stupakoff’s subject was ‘“‘Foundry Records.’’ He 
felt that all should have something to say on so vital a subject. 
The questions a foundry manager or superintendent is always 
asked regarding the proposed casting are: 1. How much 
will it cost? 2. How soon can it be obtained? 3 What will 
be required to make it? The manager can generally tell 
what he will need, but to arrive at the cost of producing the 
casting it is necessary to divide cost into these heads: 1. Ma- 
terial. 2. Labor. 

To follow up the cost subject properly a man does not need 
a profound knowledge of book-keeping, but he must have 
sound judgment. In every foundry there are employed 
molders, clerks, shippers, etc., and if advisable, these items 
of labor may be separately dealt with. Likewise, in material, 
separate accounts may be kept for the different kinds of ma- 
terial, pig iron, coke, gas, sand, facings, etc., and sieves, 
shovels and other tools. If desired, the iron may be divided 
into pig iron and scrap, and in turn the pig iron may be sub- 
divided into the different brands and the scrap into the differ- 
ent varieties. Supplies would make another heading. and 
labor the last heading. If itis possible to record the con- 
sumption of materials and labor, taking into account the vary- 
ing costs of different qualities, then it is possible to predict 
the cost of future castings when certain data are given. 

Recently the manager of a certain foundry said that the 
foundry was over-producing, this foundry being an adjunct 
to a large manufacturing business. It was answered by the 
man who had charge of the records that the foundry had pro- 
duced in five and a half months so many hundred thousand 
pounds of castings, the number being between 700,000 and 800,- 
ooo pounds. In the period the over-production proved to be 
but 11,000 pounds, which could have been made in one day. 
Such a foundry as this is run on entirely different principles 
from a jobbing foundry, which works on orders entirely. It 
has the advantage of being able to fill up at times with cast- 
ings which may be expected with certainty to be called for 
in the next two or three months, but even in such a case there 
must be no guess work, and here ‘is a place where foundry 
records are absolutely essential, because from these records 
can be learned how many pounds of a given class of castings 
are customarily used in a given time, how many are in 
stock, etc. 

To supply the information required in this connection, the 
storekeeper was required to get up a book for castings in his 
charge. Toshow the magnitude of the work, it should be 
stated that the storekeeper has to have not less than 3,500 
different headings and subheadings, this being the number 
of different castings which were expected to be in stock. 
The first column under each heading starts out with the stock 
on January 1, followed by the castings made from time to 
time. The next column gives the withdrawals made from time 
to time, and these entries, by the necessary subtraction and 
addition, give the results for the third column, which shows the 
number or weight of castings on hand at any time. The store- 
keeper sees alsoin the second column the number which is 
likely to be called for at any time, and by using his judgment 
can determine the maximum and minimum number of cast- 
ings which should be kept in stock. In order to keep these 
records properly it is necessary to have all the castings go 
through the store-room, and to check the records it is neces 
Safty to have evidence from the producer and from the re- 
ceiver. So there is a daily foundry report sheet, giving the 
production, and this is verified by the storekeeper from his 
figures of the castings received, while the evidence from the 
other end comes in the shape of requisitions, coming from 
those who receive the castings, these requisitions being kept 
by the storekeeper and furnishing a check on his figures of 
withdrawals. These foundry report sheets and the requisi- 
tions are systematically filed by the storekeeper. The foun- 
dry foreman keeps the records of production, entering on the 
slips the weight and number of castings. For each workman 
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there is a printed slip, one style for day workmen and another 
for piece workmen. In this foundry as much work as pos- 
sible is put out on the piece system, and the rule is in force 
not to pay for bad castings. The practice was started half a 
dozen years or so ago, and having no trouble with it, it was 
made a part of the contract. On these slips are spaces for the 
date, employe’s number, etc., and columns for the order num- 
ber, date, number of hours, number of pieces, description of 
article, and price, each piece occupying one line and all the 
data regarding it being thus given. 

This is all detail so far, without any determination of the 
cost. The slips must all be turned in to the time-keeper, or 
the men will not be paid, and the time-keeper then finds from 
the data furnished the time worked. If castings prove bad 
in the foundry they are so entered at once, but if they prove 
bad afterward, in the machine shop, when the slips have 
been turned in to the time-keeper, then the word is passed to 
him, and he makes the properentry. In this way the exact 
amount of time required is ascertained, because all the time 
put in is accounted for, and bad castings are all charged up, 
so that the time is not made to appear less than it really is on 
an average. 

For the manager's own use there isa large sheet, on which 
are entered all the results. There is a separate sheet for each 
month. It contains a large number of columns, showing all 
the materials used, the labor, with its cost, the number of 
castings made and the weight, the weight withdrawn, the cost 
per roo pounds of castings, and the average weight of the 
castings. From the data as entered on this monthly sheet, 
it is possible to determine the cost of castings. The average 
weight of casting in the foundry in question is five pounds. 

At the close of the address, of which the above is a sum- 
mary, President Yagle said the meeting would be glad to 
hear from Mr. Sleeth, who stated that in the works with 
which he is connected they follow a somewhat similar system. 
They cast from 5,000,000 to 6,000,000 pounds a month, making 
from 30,000 to 40,000 pieces a day. They have a daily record 
which is entered into a monthly sheet. They charge the 
purchases of iron during the month and take account of the 
stock at the beginning of each month, by which means the 
consumption of iron is obtained. Their rule is to count the 
work and not the molds, the result being so many good cast- 
ings and so many bad ones. Mr. Sleeth related an anecdote 
of his experience when a boy. He was in a foundry where 
the foreman counted the number of molds, with the result 
that the molders imposed on him a great deal by just making 
a hole in the sand and having it poured,thus getting credit for 
a casting which went right into scrap. The system of the 
speaker's company is to consider pig iron the only real ma- 
terial, as it is the only thing going into the finished casting; 
everything else is lost, including labor. 

Mr. Taylor called attention to the fact that the methods 
applicable to foundries where there was a regular run of work 
were of no use ina jobbing foundry, and complained that 
they were continually losing. He mentioned the case of a 
400-pound casting on which a price of $10 was fixed in ad- 
vance. It had been figured that the molder would take half a 
day, but the result was a cost for the casting of $11.25, when 
the selling price was only $ro. 

Mr. Stupakoff said there certainly were some kind of records 
kept in jobbing foundries. By taking into account the cost of 
the pig iron, etc., and then at the end of the year comparing 
the receipts, it would be possible to sum up all the extras and 
find out what must be added to the figured cost of a casting to 
make it come out right in the general summary. 

Mr. Taylor said they did keep records, but he did not like 
to say how. He had the figures for the case he had brought 
up, as follows: Iron, $3.25 (allowing 25 cents for melting); 
moulding, $2.75; core-making and material, $2.50; lumber 
and carpenter work, $1.25; chipping, $1; delivering, 50 cents, 
making a total of $11.25. Me did not like to give away figures, 
but here they were. 





Wirt a short time the plant of the Brown & Sharpe Mfg. 
Co., Providence, R. I., will be increased by the addition of a 
foundry and a large four-story brick building, to be used as a 
machine shop. Ground has already been broken for the foun- 
dry and the foundation for the other building will be laid 
this fall. 
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METHODS FOR THE IRON LABORATORY—IV. 


BY FRANK L. CROBAUGH, CLEVELAND. 
Sulphur. 

The only available method for use at steel works and blast 
furnaces, where very speedy results are demanded, is based 
on the fact that all, or a part of sulphur of such metal, is 
evolved as hydrogen sulphide when dissolved in hydrochloric 
acid. In some metal it is impossible to obtain the full sul- 
phur context by this method. Some claim this is due to the 
formation of organic sulphides, probably of the mercaptan 
series, others to copper and arsenic whose sulphides are pre- 
cipitated in acid solutions, still others claim that titanium 
holds back the sulphur as sulphide, while I prefer to use 
cold hydrochloric acid, sp. gr. 1.10 for the evolution. Others 
claim that it takes acid of 1.20 sp. gr. to evolve the sulphur 
completely. Williams finds that hot acid evolves more sul- 
phur than cold acid. (See proceedings of Engineers’ Society 
of Western Peffisylvania, vol. 8, page 328.) 

The hydrogen sulphide evolved may ,when taken up in any 
of several absorbents, be again liberated by hydrochloric acid 
and titrated with a standard solution of iodine. Caustic soda 
is often recommended. One c. c. of a 10 per cent solution of 
this base will absorb .o57 per cent sulphur, when operating 
upon five grammes of metal, which weight is the basis of 
data in this paper. Any absorbent used must be tried for the 
amount of iodine solution it will consume. I prefer to use 
cadmium chloride as an absorbent, for investigation upon 
which see a paper by the writer, ( Journal of Analytical and 
Applied Chemistry, vol. 7, No. 5, May, 1893). The yellow 
sulphide formed (always in containers of the same size) may 
tell the chemist about what percentage of sulphur is present. 
rc. c. of acadmium chloride solution, 20 grammes per litre, 
will absorb .069 per cent sulphur. Cadmium chloride solution 
is best made by dissolving 20 grammes of the salt in 500 c. c. 
of water and adding 500 c. c. of strong ammonia._I prefer an 
iodine solution of such strength that 1 c. c. will equal .oo5 per 
cent sulphur. Theoretically a solution of iodine, two 
grammes per litre, will give the above value, and some 
chemists re-sublime the purest obtainable iodine and take two 
grammes per litre, calling the value .oos per cent per c. c. 
Others prefer to call the value .oo5 plus or minus, to account 
for the sulphur not evolved from the particular kind of metal 
upon which they are working, or because, according to certain 
standards in their possession, it seems higher or lower. Still 
others prefer to standardize the iodine solution upon drillings, 
the evolved sulphur of which has been carefully and repeatedly 
determined by gravimetric methods. Such a course of pro- 
cedure has much to commend it for commercial work. This 
has been my habit for many years. Others prefer to get the 
value by direct titration ‘of theoretical chrystals of sodium 
hypo sulphite, while yet others prefer to standardize it by aid 
of a standard solution of potassium bi-chromate. This course 
of proceedure is long and involves comparatively much time 
and manipulation. The above methods check very well with 
one another when carefully conducted. For a complete un- 
derstanding of the methods I recommend a careful study of 
all references herein mentioned. 

Iam enabled to bring this volumetric method into the 
‘“‘family’’ of methods so far as standardizing the iodine solu- 
tion is concerned.. For this ability I am indebted to Mr. H. 
L, Payne, who published a valuable paper in the Journa/ o/ 
Analytical and Applied Chemistry, (vol. 6, No. 9, September, 
1892) and who published some corrections of the same in the 
Journal of the American Chemical Society, vol. 16, No. 2, 
February, 1894. I have recently taken up his paper and am 
able to suggest some additional details, based upon experi- 
ment. The theoretical values obtained by his process are in 
accordance with the best Gravimetric results on iron and 
steel. The preparation of starch solution is described in 
‘“‘Common References.'’ While itis not a usual practice, | 
prefer to add the same amount of starch solution (3c. c) to 
each determination. The solution should always be agitated 
to render it homogeneous before drawing off a portion of it 
for the determination. After a starch solution has stood the 
supernatant liquid will give quite a different tinge in end 
reaction, from the thicker deposit on the bottum. Some pre- 
fer to use the supernatant liquid only. I like better the end 
re-action due to the homogeneous mass. 


July 6, 1899 


According to Mr. Payne’s paper, the sulphur equivalent of 
any standard permanganate solution is 2-7 of its iron value 
(see re-actions which he furnishes)—that is, ary permanga- 
nate solution will liberate iodine from potassium iodine 
equivalent to 2 7 of the iron value of the permanganate solu- 


tion, but since the iron value =, the sulphur equivalent 


will = ? times - = ~ [Value of R, as in paper No. 2}, | 
prefer an iodine solution one c. c. of which shall equal .oog 
per cent sulphur. This is equivalent to an iodine solution 
one litre of which will re-act to completion with the .2s5 
grammes of sulphur. 

To obtain the number of cubic centimeters of standard 
permanganate solution which it is necessary to add, accord- 
ing to his method, to potassium iodine, divide .25 grammes 
by _ . This simplified means that the number of cubic 
centimeters of any standard permanganate solution, which 
must be added to potassium iodine to produce one litre of an 
iodine solution having a sulphur value of one cubic centi- 
meter=oo5 per ceat sulphur, on five grammes of metal 
=4 375 x R. 

To prepare one litre of a standard iodine solution. diss»lve 
six grammes of potassium iodine in 150 c. c of water, transfer 
the solution to a litre flask, add the amount of permanganate 
solution deduced from the formula, then add 20 c. c. of a cold 
mixture, 1 volume sulphuric acid sp. gr. 1.8443 vol. of water; 
agitate the mixture. When the oxides of manganese are 
dissolved, dilute to the mark and again agitate. Each cubic 
centimeter of this solution equals .oos per cent sulphur when 
five grammes of sample are operated upon. A calculation 
will show that sufficient potassium iodine of the six grammes 
is left unchanged to hold in the solution the iodine liberated 
(see ‘‘Blair’’). The data to follow seem to prove that the 
value of this iodine solution is correct and that the solution is 
perhaps less subject to change than iodine solutions prepared 
jn the ordinary way. The time required to make such a 
standard solution will not exceed two minutes. In March and 
April, 1899, I made three solutions by the above formula, find- 
ing them identical from 30 minutes to 20 days after they were 
prepared, using the same drillings for comparison. My ex- 
periments have been about 30 in number, and were based 
upon careful gravimetric estimation of evolved sulphur. 

In the American Foundrymen's Association standards [see 
note concerning them under manganese determinations, in 
paper No. 3]_I obtained results very close to those furnished 
with the standards. In their sample ‘‘B’’ I find .038 per cent 
sulphur against their .038 per cent. In their sample ‘‘D” I 
find .o25 against their.o24 per cent sulphur. In a standard 
prepared by Booth, Garrett & Blair in February, 1892, I make 
the evolved sulphur .o51 per cent, they reported it .o52. My 
experiments with these solutions have covered a wider 
ground. Further figures here seem unnecessary. I have dis- 
covered that as much as one-third of the sulphur capable of 
being evolved is often held back owing to the decomposition 
of hydrogen sulphide, if the evolution be conducted in bright 
sunlight 

The operation is conveniently conducted in a 16-ounce 
flask provided with a rubber stopper carrying a one bulb 
thistle tube and a glass tube 5-16 of an inch in diameter, bent 
after leaving the stopper at right angles with the neck of the 
flask and extending therefrom about 6% inches. (The 
thistle tube should be of such length that when the stopper 
is fitted, it should be about ¥X-inch from the bottom of the 
flask. The glass tube should extend just through the stop- 
per.) To the outer end of the glass tube is applied a rubber 
connection 4% inches long. The other end of the rubber tube 
connects with a straight glass tube 6 inches long, which dips 
to the bottom of a common glass 5 inches in altitude, with top 
and bottom diameter 3 inches and 2 inches respectively. When 
using the apparatus connection is always made and broken at 
the upper end of the straight glass tube (it may be used 
ater asastirring rod). To use the apparatus, add to the 
glass 10 c. c. cadmium chloride solution, 125 c. c. water and 
3c. c. starch solution. Place five grammes of drillings in the 
flask, insert the stopper and make connection with the straight 
tube leading to the bottom of the absorbent. Add through 
the thistle tube 70 c. c. cold hydrochloric acid sp. gr. 1.10. 


When the evolution of gas becomes slow place the lowest 
possible Bunsen flame beneath the tiask, increase the heat 
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cautiously to complete solution of the drillings. This will 
usually require about 20 miputes. When the line of demarka- 
tion between the boiling froth and the darker liquid below is 
sharp, the drillings are usually dissolved. Just before dis- 
connecting increase the heat for a few seconds to expel the 
last traces of hydrogen sulphide from the flask. Immediately 
add to the absobent an equal volume of cold water. Then, 
with stirring, add hydrochloric acid, sp. gr. 1.10 from a wash 
bottle until all traces of the yellow sulphide are dissolved. 
Titrate at once from a previously filled burette to a distinct 
blue end reaction. Duplicate results ag ree nicely. 

On a sulphur determination the difference of .003 per cent 
between two chemists would be admissable. There are cer- 
tain irons, notably those mentioned later under silicon de- 
terminations as with difficulty soluble, to which this method 
cannot be well applied. Irons with high combined carbon 
dissolve more readily than others. At some blast furnaces it 
sthe custom to correctly estimate the evolved sulphur. 
adding to its percentage such an amount as is usually found in 
the residue of the particular class of iron produced. 


Calcium. 


The estimation of. this element is frequently demanded in 
limestone, slag and iron ores. The percentage of the metal 
found is ordinarily reported as calcium oxide (lime) or as 
calcium carbonate. From data available to me I infer that 
the method depending upon the titration of oxalic aeid is 
more accurate than any other method. It is certainly more 
rapid, _Dec. 29. 1892, I made some c.mparative experiments. 
By titration I obtained 55.24 per cent hme in so-called 
chemically pure calcium carbonate. By weighing the pre- 
cipitated oxalate of lime I obtained 55.21 per cent. Later 
experiments have been equally satisfactory. I prefer the 
volumetric method as follows: 

Prepare (as per ‘‘Common References’’) a suitable weight 
of material for the precipitation of its calcium, transfer the 
solution to a graduated flask soo c. c. capacity heat to boiling, 
add from a burette exactly 70 c. c. of a solution of ammonium 
oxalate (25 grammes per litre), boil for five minutes, cool to 
ordinary temperature, add water to the mark, agitate and 
allow to settle. When the supernatant liquid is sufficiently 
clear, remove an aloquot portion from the flask. Diluteit to 
200 c. c. with water, add ro c. c. of sulphuric acid sp. gr. 1.84, 
which will aid in bringing the solution to a temperature of 60 
degrees centigrade, at which temperature it must be titrated 
with a standard solution of potassium permanganate. If the 
temperature exceeds 60 degrees low results may be expected: 
If it be below this temperature the reaction begins with difficul- 
ty. The end reaction is a faint, permanent pink. The ammoni- 
um oxalate mu:t be protected as a standard solution. Before 
using it dilute 10 c. c. with water, add ro c. c. of sulphuric 
acid sp. gr. 1.84 and titrate with the standard solution of 
potassium permanganate. In the determination is titrated 
the ammonium oxalate not consumed bythe calcium. Hav- 
ing ascertained the amount of potassium permanganate solu- 
tion which the ammonium oxalate used will consume, and 
also the amount of permanganate solution which the excess 
of ammonium oxalate will consume, their difference repre- 
sents the amount of oxalic acid combined with the calcium. 
The following equations yield the lime and calcium carbonate 
values of any permanganate solution. 

Let CaO=the calcium oxide value. 

Let CaCO3=the calcium carbonate value. 


Then CaO—.' 


10k" 

and CaCO3=""""™ 

The quantity of ammonium oxalate above described is 
sufficient when working upon limestone. When operating 
upon materials richer in lime more must be added or the 
quantity must be very much diminished when working on 
iron ores. . 

In the event extreme rapidity is demanded, dilutions in the 
flask may be made with hot water, in which the precipitate 
will subside with great rapidity, or it may be allowed to sub- 
side only partially, when sufficient solution to obtain an alo. 
quot portion may be passed through a dry filter into a dry 
beaker. If these operations are conducted with rapidity the 
change due to the diminishing temperature will be insig- 
nificant. 
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AMERICAN, ENGLISH AND GERMAN PRACTICE IN 
MACHINE TOOLS.* 





BY ARTHUR GREENWOOD, 


In introducing this subject for discussion, the wirter pro- 
poses to divide machine tools into four classes, namely: 

1. Planing machines, with which may be grouped shaping, 
slotting and machines used for cutting straight surfaces of 
metals with knife-edged tools by reciprocating motion. 

2. Lathes and boring machines, for cutting circular sur- 
faces of metals with similar knife edged tools. 

3. Milling machines, for cutting straight or curvilinear 
surfaces of metals with circular rotary saw-like cutters. 

4. Automatic machine tools, for special purposes. 

It is upon the planing machines that the engineer relies as a 
basis in mechanical construction, the first requirement being 
a true flat surface; secondly, speed in obtaining that result; 
and, thirdly, economy in wear and tear and facility for main- 
tenance in an efficient state. Strength and rigidity are the 
main factors in obtaining these results. These being as- 
sumed, there has to be considered what is the best form of 
bed surface, the best section of cross-side, and the best driv- 
jng-gear. In the earliest planers, acute V surfaces were used, 
doubtless to resist the strain of side-cuts, and to take up the 
wear automatically. These V's, of from 60 degrees to go 
degrees, have been gradually flattened, with beneficial re- 
sults as regards scoring, until 140 degrees is a common prac- 
tice; but all V's are difficult to make a good job in the first in- 
stance, and still more difficult to correct when by wear they 
become hollow or assume a ‘‘wind.’’ The latest practice is 
to use flat surfaces with square or angular lips, and taking 
up slips to take the side strains. They much more easily 
effect a thoroughly good job in the first instance, as bed and 
table can be scraped to surface-plate independently, and 
are much more readily tested and readjusted when in use. 
The flat bed is gradually being adopted in England, and, to a 
less extent, in America and on the Continent, but even here 
the prejudice in favor of V beds dies hard. In some dozen large 
planers just completed or under construction by the writter’s 
firm, V’s have been specified by the purchasers in most cases, 
sometimes with a central flat surface; only in two or three 
cases have the makers been allowed to carry out their recom- 
mendation of flat surfaces alone. 

The laetst practice in cross-sides is the square lip on the 
upper side, certainly in America, and to some extent in this 
country, particularly for heavy machines. Much has been 
attempted in the past to make planers duplex in their action, 
either by reversing the tool or arranging the machines with 
two sets of uprights and cross-slides so as to cut in both 
directions; either metbod obviously can only be used with ad- 
vantage in plain surface'work, and both systems‘are seen more 
in England than in America or Germany. To economize time 
in running back, the Americans are leading the way by using 
very quick return of table up to and even beyond four times 
the cutting speed. This entails very perfect gearing and ac- 
curate reversing gear, friction clutches being often used; it 
absorbs, at any rate momentarily, a large amount of power, 
as those using electric driving can readily see by watching 
the ammeter. 

For driving gear in this country, the screw is much in 
favor; it works smoothly and simplifies the gearing, but is 
not quite so economical in power as well-adjusted rack gear- 
jng. The Americans generally prefer rack gearing, and are 
obtaining splendid results with engine-cut fine-pinched gear. 
The compromise between the screw and the rack originated 
by Sellers in the States is largely used there, and has been 
followda by some English and German makers. Unless the 
gearing is veryaccurately pitched, there is a material increase in 
the power used. The most economical planer for general work 
would appear to be the single-acting machine, with a very 
high speed of return, and a most accurate reversing gear 
easily adjusted whilst the machine is running, so as to reduce 
the idle time of the machine to a minimum. 

Lathes —In England the upright V, generally in conjunction 
with a flat, was originally used for lathe beds. Now, however, 
flat-surfaced beds with angular edges, or, as they are some- 
times called, ‘‘gib’’ beds, are almost invariably used, being 


*A paper read at the bi-ennial conference of the Institution of Civil 
Engineers, London, June 
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generally considered more robust and more readily kept in re- 
pair. The Americans, however, with one or two notable excep- 
tions, adhere to the upright V, generally double, and this 
constitutes the leading difference between Eastern and West- 
ern lathes. The saddle mounted on the V's moves with less 
friction, but fer heavy cuts this advantage is lost, as the sad- 
dle must be weighted or retained by a lip to prevent the cut- 
ting tool running in.. As regards headstock and spindle, the 
prallel neck is more used in the States than in this country, 
where conical necks are generally used for small lathes, and 
parallel ones for the heavier ones. Cones and belts for 
traverse gear are now being generally discarded in favor of 
direct gearing both in England and the States, and the lathe 
headstocks of the future, with a variable speeded electric 
motor combined, will soon see the end of belt-driving, at any 
rate so far as lathes are concerned. In lathes generally the 
Germans follow more closely the English than the American 
type. 

Before leaving lathes, one must remark the very general 
adoption, particularly in America, of the horizontal face-lathe, 
or boring mill, which offers facilities both for speed and 
accuracy. Turret lathes may be grouped with automatic 
machinery. 

Milling.—This is one of the earliest known ways of cutting 
metal, doubtless temporarily eclipsed by the development of 
planers and tools under Class 1. Both in America and in this 
country, manufacturers’ of aritcles where great repetition oc- 
curs, such as rifles, sewing and some textile machinery, have 
used milling for the past 40 or 50 years, and the development 
of this sytem of cutting metal, as seen in the modern universal 
miller in a well-equipped tool-room, leaves little to be desired 
for rapidity, accuracy and general adaptability. During the 
past 15 years milling machines have been largely introduced 
for heavy work, notably for locomotive and engine builders, 
and in this direction English makers have certainly been to 
the fore. Some of' the Continental makers have carried mill- 
ing to questionable lengths, particularly in France, where 
one has seen work being milled which might have been more 
advantageously done on planing machines. In England and 
America andin France, vertical millers are principally used 
for plain curvilinear work. Many are also made on the plan- 
ing machine type with either horizontal or vertical spindles, 
or both. This is an excellent type of machine, particularly 
for straight work. The Germans often go to the length of 
combining this type of machine with a planer, but as a rule 
combination machines are to be avoided. 

Automatic machinery for special purposes is now coming 
very much to the front, chiefly in America, but both this 
country and Germany are moving in the same direction. 
Where great repetition of parts is required, there can be no 
doubt of its advantage. A general type of machine is a hol- 
low spindle lathe with automatic feed and chuck for the ma- 
terial to be operated upon, a saddle with turret rest, back 
and front transverse slides, all driven automatically from a 
cam shaft. This machine will produce studs, screws, bolts 
and other analogous work from the solid metal bar. By 
using special chucks, wheels, pulleys, cylinder-covers, and 
other parts of engines or machinery may be finished at one 
fixing, as against innumerable chuckings in the ordinary hor- 
ing and turning lathes. The advantages claimed for this sys- 
tem are that a comparatively unskilled operator may attend 
to a number of machines, the tools and tool-adjustment being 
controlled by a skilled mechanic. The enormous advantage of 
this sytem of manufacture must not be sacrificed by attempt- 
ing to do too much, and discrimination is required to see that 
work which can be better done by separate operations is not 
attempted on this class of tool. In turning work from the 
bar, such as studs, bolts, etc., care must be taken that the 
advantages gained by saving of labor is not lost by waste of 
material, and articles having large differences in diameter 
may often be advantageously forged and finished in other 
types of automatic or other lathes. Now that the gearing of 
nearly all machine tools is engine cut, automatic gear-cut- 
ters are largely used. Oneattendant'serves quite a number 
of machines. 

In machine tools generally, with some recent exceptions, 
the Germans have followed pretty closely the English lines, 
but have produced cheaper and lighter tools, and have lacked 
in originality. The Americans, on the other hand, have struck 
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out on lines of their own, based on those of some of the 
eatlier English makers. They are generally well-made, con. 
venient to manipulate, but of lighter construction, and have not 
the endurance of English tools. The English tool makers for 
a long time were practically the makers for the world. For 
strength, stability and down-right wearing capacity, they 
still hold the first place; the one reproach that may be made 
against them is their comparative slowness in producing tools 
required to meet the growing and changing requirements of 
the trade, which gives the Americans a certain pre-eminence, 
Probably one of the reasons is that here tool-makers attempt 
too many varieties. Nearly every maker produces all the 
various classes, whilst in America they generally confine 
themselves to one. Whether this is arrived at by mutual 
arrangement, or is the result of their practical nature, the 
result is satisfactory in producing machine tools of standard 
sizes suited to the requirements of the hour, and, by reason 
of this standardization, at an economical cost. 





Germany’ tron-Making Resources. 


Some interesting details have lately been published as to the 
character and extent of the resources for the production of 


_iron and steel in Germany. It appears that at a recent date 


there were 672 iron mines in the Empire, of which 486 were 
exclusively devoted to iron mining, while 32 others mined iron 
ores as an accessory product. At the same date there were 
154 mines not in operation, of which 96 were in process of 
being opened out. Of the 1o1 works which produce pig iron, 
58 produce that metal alone, while 51 others produce also 
finished iron or steel. There were in operation 1,208 found- 
ries, of which 356 produce only castings, 107 are part of gen- 
eral metallurgical works, and 745 are connected with engi- 
neering or other establishments. There were 186 forges in 
operation—that is, works which did not produce cast metals— 
of which 56 were exclusively engaged in producing iron or 
steel by forging, 122 were connected with establishments that 
manufactured other forms of metal, and eight were attached 
to works that were not otherwise metallurgical. Of steel 
works, the total number in existence throughout the Empire 
was 163, of which 39 manufacture only steel, 111 manufacture 
other metallurgical products, and 14 form part of non-metal- 
lurgical works.—[London Iron and Coal Trades Review. 





Wma. H. Woop, engineer and builder of special machinery, 
Media, Pa., reports that he has completed the erection of 
two hydraulic riveting plants and an air compressing plant 
in Honolulu, Hawaiian Islands. He is erecting a complete 
hydraulic riveting plant for the Waterous Engine Co., Brant- 
ford, Can., and has shipped a complete hydraulic riveting 
plant to Thos. C. Basshor & Co., of Baltimore, Md., and 
has orders to ship a hydraulic riveting plant to Edw. Keeeler 
Co., Williamsport, Pa., also a 1o-ton hand crane traveling 
crane. Recent shipments include an 800-pound single stand- 
ard steam hammer to the Shiffler Bridge Co., of Pittsburg; 
a 10-inch x 6 foot accumulator to Buffalo; and one 1,§00-pound 
single standard steam hammer to the Carter Oil Co., of Titus- 
ville, Pa.; one air compressing plant to Cleveland; one 800- 
pound, one 1,100-pound and one 1,s§00-pound single standard 
steam hammer for DeFries & Co., of Dusseldorf, Germany. 
One 18-inch x 34-inch x 18-inch hydraulic duplex pressure 
pump and one 1o-inch x 15 foot accumulator and reverbera- 
tory rivet heating furnace, were supplied to the U. S. Govern- 
ment, Boston Navy Yard, Boston, Mass, A number of the 
automatic safety valves and pressure reducing valves as ap- 
plied to accumulators went with the above. A recent order 
for two 1,500-pound single standard steam hammers came 
from the New York Shipbuilding Co., of Philadelphia. 





Tur Hawley Down Draft Furnace Co., Minneapolis, Mion., 
has filed articles of incorporation, being promoted by Charles 
E. Blyer, of Chicago, and by M. B. Koon, Joseph Chapman, 
Jr.. F. B. Semple and Horace Hill, of Minneapolis. The 
capital is fixed at $100,000, and the object of the company is 
the manufacture of furnaces, boilers, engines, heaters, water 
purifirs, etc. A plant is to be built. 





The Standard Heating & Boiler Co., Nashville, Tenn., wants 
second hand machine lathe for general work, back screw 
cutting. 36-inch swing and about 11-foot centers; also second 
hand planer, with 5-foot table, complete with tools. 
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FRICTION SENSITIVE DRILL. 





The Knecht Bros. Co., of Cincinnati, manufacturers of 
jal machinery and tools, are builders of the friction sensi- 
tive drill press shown in the illustration below. It is adapta- 
ble to a variety of work, drilling rapidly and accurately, and 
is one of the essentials of tool-room, model shop, instrument 
making and inventive work. 

The driving mechanism consists of two cones, between 
which is held the friction roller. Power is transmitted from 
the lower cone to the friction roller which transfers it to the 
upper or spindle cone. The roller is adjusted radially with the 
cones. The speed of the drill spindle is increased or 
diminished instantly without stopping the machine or shifting 
the belts and without change of the operator’s position. By 
sliding the friction roller frame, upon which is mounted the 
friction roller, from one extreme to the other, a distance of 
only 4% inches, any number of speeds can be obtained for 
any sized drill from the smallest up to and including 9-16. 

More or less driving power to the drill spindle is applied, 
as the size of the drill or the nature of the work may require, 
as in using very small drills, should the twist drill come in 
contact with the hard substance, if the operator is not very 
careful, it is apt to break off. In this machine the tension of 
the friction roller or transmitter between the two cones can 
be adjusted closely and promptly, by turning a hand adjust 
ing nut under the lower driving cone, making enough tensio. 














to pull the twist drill used in the machine. Should the twist 
drill bind or be heavily strained, by imperfections in the 
material worked, the- drill will not break, but the friction 
roller will be made to slip, stopping the drills instantly. Any 
degree of power can be applied to the drill spindle, as the 
nature of the work requires. 

The cone that drives the spindle is mounted on a sleeve 
which extends through both bearings in the frame, the 
spindle being relieved thereby from any lateral pressure. 
Thus the machine when properly oiled will run any length 
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of time without heating. This spindle sleeve has ball thrust 
bearings. Onthe bar on which the friction roller frame 
slides are marked the sizes of drills within range of the 
machine, so that the operator can get the proper speed for 
any drill, by placing the end of the roller frame at figures on 
the bar corresponding to the size of the drill to be used in 
holding it in position by a clamping screw. An improved 
stop collar is used on the spindle sleeve, which may be re- 
moved when not in use by removing the binding screw. This 
collar can be adjusted and set to drill any number of holes a 
fixed depth without referring to the graduation on the sleeve. 
The machine is driven by an endless belt, and when the belt 
becomes loose slack can be taken out by drawing down the 
counter shaft. For this a small adjusting screw is fitted in the 
slot in the back of the column. 





Review of the Technical Press. 


BY DR. R. MOLDENKE. 

Theory and Practice in the Foundry, ([/ournal of the 
Berlin Society for Industrial Advancement, Apr. 1o\—In an 
interesting lecture before this society Capt. Henning reviews 
the recent advances made in what might be called ‘‘scientific 
founding.’’ It is especially gratifying to note that the dis- 
interested work of our American foundrymen has been duly 
appreciated by their European brethren, and that an era of 
study and unprejudiced practice thus inaugurated in the 
foundry world is bidding fair to restore much of the lost 
ground chargeable to our imperfect knowledge of the materi- 
als we deal with. After referring to present tendencies in 
the arts, especially the ones dealing with iron and steel, Capt. 
Henning shows that in order to satisfy the demands made 
up >n modern structural material, the old methods of trying 
to fill the bill would no longer do, and exact and advanced 
methods are required. Here chemistry will do wonders for 
us in providing a satisfactory and absolute reliable starting 
point in our works, whatever we may do with it later. Given 
a proper mixture to charge into the cupola, barring accident 
or carelessness, the results will come out right. 

In this study of the real nature of cast iron as a basis for 
further improvement the work of all our investigators when 
thoroughly digested and put together forms a very valuable 
contribution to foundry science and practice. Thus the effect 
of the impurities in iron are noted: the melting temperatures, 
the composition of the fuel, molding sand, and the various 
classes of iron discussed. The importance of buying by 
analysis is thoroughly ventilated, which shows that foundry- 
men in Europe are arriving at the same conclusions in this 
regard as we are. It may be interesting to compare the 
average composition f fooundry irons used in Europe with ours: 

American. Luxemburg. English. 





Totalcarbon,..... .35 —40 3.3 —37 3.0 —4.0 
Graphite, ... 2 2 30—33 2.6 —3.5 2.6 —3.5 
aes oS 1.8 —2.5 1.7 —3-4 
Manganese, .. . . 103 —1.2 0.4 —0.9 0.5 —1.8 
Phosphorus,...... 03 — .8 0.5 —o.8 0.4 —1.4 
Sulphur, .... .. . .0.02—0.0§ 0.02—0.05 0.0I—0.10 


The lecture’concludes with series of tables of physical tests on 
German test bars, which show that in spite of our advantages 
in quality of fuel and iron, very creditable results are obtained 
on the other side. In the discussion which followed attention 
was called to the lack of homogeneity in the iron tapped where 
the pieces of scrap are heavy or where an iron high in 
phosphorus is mixed with another quite low in this impurity. 
Moreover, instances were cited where white irons in a mixture 
which melted first gave hard castings, though soft ones were 
expected and came later on. This goes to show the danger 
attending the mixing of extremes in composition in the cupola. 
In closing the discussion Mr. Kirchner, editor of the Zisen- 
zeilung, described the methods pursued in the American 
Foundrymen’s Association series of tests for obtaining the 
great number of bars at practically the same casting 
temperature. 





Tue National Steel Co. has options on two-thirds of the 
property needed for the erection of additions to its steel plant 
at Sharon, Pa., and for other extensions. About ro acres of 
ground is included 
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THE FORGE SHOP OF THE VULCAN. 





One of the novel features of the Spanish-American war was 
the repair ship Vulcan, of which Chief Engineer Sims, and P. 
A. Engineer Aldrich have told an interesting story in the June 
issue of the Angincering Magazine, from which we quote: 
A general description of the Vulcan's equipment was given 
in The Iron Trade Review, of August 25, 1898. Engineer-in- 
Chief Mellville, U. S. N., had brought to the attention of the 


secretary of the navy ‘‘the desirability of making such prepa- 
ration for the fitting out of a vessel which would be a floating 
repair shop, as would enable the work to be done with great 


rapidity when needed.’’ Scarcely had war been declared when 
active preparations were made to carry out this recommenda. 
tion. The steamship Chatham of the Merchants’ & Miners’ 
Transportation Co., was purchased by the government, sent 
to the Boston Navy yard, overhauled, fitted out, renamed 
Vulcan, placed in commission May 22, sailed for Cuba June 
22, reported to AdmiralSampson off Santiago, July 1, and was 
ordered to the naval base, Guantanamo Bay, 36miles to the 
eastward. Here the Vulcan came to anchor, in the afternoon 
of the same day, and entered at once upon her long career as 
a repair ship for the fleet. 

‘Fitted out with the most approved workshop appliances, 
with a large and varied assortment of engineer’s and ship's 
stores, and picked complement of skilled mechanics, the 
Vulcan was pre-eminently an ‘engineer’s ship.” The 
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smoke from the forge fires exhausted, and this arrangement 
proved of inestimable value.”’ 

This type of installation, whereby the smoke is Positively 
removed from the forges, has already been applied on fang 
by the B, F. Sturtevant Co Its success under these condi. 
tions led to its adoption on board the Vulcan. 





Wire Wound Fly-Wheels. 


In vicw of the attention that has, of late, been devoted to 
accidents from the bursting of fly-wheels, and the various 
designs that have been proposed to prevent them, it seems a 
bit strange that only passing notice should have been given 
to wire wound rims for such wheels. Several wheels of this 
character have been turned out and have been at work with 
good results for a sufficiently long time to take them beyond 
the purely expe:imental stage, but still they have remained 
isolated examples of a possibly excellent type. Cost of con. 
struction may have something to do with this, for their cost 
was, in all likelihood, comparatively high. But if they 
thoroughly accomplish the attainment of safety, as they seem 
to have done, they represent an investment quite as profita- 
ble as any that might be made with the saving in cost of a 
wheel of ordinary construction and the usual uncertainties 
of behavior. What a fly-wheel rupture is capable of doing 
in the wrecking of its surroundings has been shown by a 
long list of costly accidents. The wire-wound fly-wheels that 
have been uscd thus far have been of the home-made variety; 
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project was in no sense an experiment. Had it been looked 
upon as such, it passed beyond the experiment stage in less 
than 24 hours after reporting for duty to Admiral Sampson. 
From the stand-point of equipment, the key to the Vulcan's 
success as a floating repair shop is to be seen in the selection 
and arrangement of machinery of the shop deck. No method 
of arranging shops on shore would apply at sea. No con- 
venient wings, ells, or tees could be run off from a central 
shop system. No gallery plan could be adopted. The fore- 
and-aft arrangement of everything was necessitated by the 
rigid requirements of having all work on deck, as near the 
discharge of work, with convenience of supervision, giving 
water’s edge as possible, facilitating receipt, execution and 
ready command of the whole work of the shops. 

‘*The installation of the forge blower, and hot-air exhaust 
system is shown in the illustration. The former was a Mono. 
gram Sturtevant blower, with 7-inch discharge driven from 
the forward line of shafting, and the latter was equipped with 
a standard Sturtevant exhaust fan, with 23-inch discharge, 
and driven by a 3 by 4%-inch engine. The New England 
mechanics, working nine hours a day, ‘tween decks, off the 
south coast of Cuba, in mid-summer, required all the fresh 
water and air they could get. The next best thing to the 
forced circulation of fresh air was to have all the foul air and 


that is to say. they have been made by their users, and none, 
so far as is krown, have been offered for general service, so 
that possibly one additional reason why there are so few of 
them may be lack of advertising and lack of informaticn, to 
any appreciable extent, of their good points.—[Cassier’s 
Magazine for July. 





AN interesting exhibit has been made, the past week, in 
a Cleveland store window, of steel balls from 1-16-inch to 
4inches in diameter. It attracted theattention of large num- 
bers of people, in view of the fact that steel balls are rapidly 
coming into use, and are being applied for various uses. 
The exhibit was made by the Grant Ball Co., 66-72 Clark wood 
avenue, Cleveland, who are making a specialty of large-sized 
balls. Metals other than steel are now being used al:o in the 
production of balls, including aluminum, phosphor bronze 
German silver, bell metal and brass., Balls are now being 
successfully applied for bearings in wind mills, coffee grind- 
ers, gun cCatriages, water pipes, gasometers, motor cycles, 
automobiles, etc. 

The Stirling Co.’s plant at Barberton, O., is crowded with 
work. The foundry capaciy is to be doubled by the erection 
of a brick building 6ox100 feet. The tube bending and the 
marine deparmtents of the boiler shop are to be enlarged. 
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CENTER CRANK ENGINE. 


The class B center crank engine of the Bay State Iron 
Works, Erie, Pa., isof the overhung cylinder type, which 
allows for expansion and contraction without resultant strains 
in cylinder or bed. The metal in the bed is distributed so as 
to insure strength and rigidity with medium weight. The 
cylinders are fitted with hot air jackets to reduce condensa- 
tion. Slides and cross-heads are of extra length and width 
and give large Swearing surfaces. Crossheads and crank pin 
boxes are bronze, provided with means of adjustment at both 
ends of the connecting rod. The eccentric rod connections 
are heavy bronze stub ends fitted with set screws and jamb 
puts for adjustme at, and eccentric straps are lined with extra 
babbit. The connecting rods and straps are forged from re- 
fined iron, and the crank shafts are made from solid forgings. 

The port areas are large enough to allow of a piston speed 
of 600 feet per minute. A special field of these engines is in 
small electric light plants. They are manufactured in nine 
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centage be deducted only from the diminished value annually, 
then at the end of the time named there will be still 36 per 
cent of the original value remaining. Now, it is obvious 
that no machine is worth at the expiration of such a term 36 
per cent of its original value, so that the method of computa- 
tion named is of no value. If, therefore, the allowance is to 
be deducted from the depreciated amount yearly, then the 
rate must be higher at the beginning of the term than at any 
later period, and must, indeed, be on a diminishing scale 
throughout the whole period, in order to reduce the value to 
its proper level. On the whole it is better, and simpler, con- 
sidering the purpose of depreciation, to deduct annually a 
fixed sum from the original cost, so that there may be some 
period when the account will close.—{ Joseph Nasmith in Cas- 
sier’s Magazine for July. 


Hecla tron Works. 


Ornamental iron and bronze work has become an im- 
portant factor in the construction of the modern building. A 





sizes, ranging from 7 to 60 h. p., cylinders ranging from 5x9 
inches to 12x16 inches 


Depreciation in Machinery. 

In fixing the amount set aside for depreciation, we are at 
once met with a bone of contention. Shall the fixed amount 
be deducted yearly from the original or depreciated value 
In other words, shall the “life of the machine be taken as the 
period during which its cost shall be provided for, or shall 
there be at the expiration of that time a residual value which 
is equivalent to an extended life? It is quite certain that 
every machine which is rep'aced has some residual value. 
The material of which it is composed is worth something, and 
to that extent the absolute wiping out of its value in a given 
period is unjust. Generally speaking, however, the amount 
is not large and may, in any case, be allowed for in making 
the calculation of the yearly allowance. 

It may be fairly argued that the plan of deducting equal 
yearly installments tells very heavily when the machine is 
worn and is less effective while the deduction of a dimimshing 
yearly sum depreciates sufficiently at the beginning, when 
the machine is at its best, and less after its working value is 
decreased. While this is true, it is purely a matter of account; 
and it is permissible to adopt a plan named only when the 
residual value at the expiration of the fixed period is only 
equal to that of the material. 

For instance, if the machine be valued at 
preciated at 5 per cent per annum on that amount, then, at 
the end of 20 years, the cost is wiped out. If now the per- 





/100, and is de- 


prominent firm in this line is the Hecla Iron Works, of New 
York, incorporated under the laws of the State of New York, 
formerly the firm of Poulson & Eger. For neariy a quarter of 
a century they have been engaged in developing the industry. 
Their plant is located in Brooklyn Borough, City of New 
York, and covers 35 city lots) Here every detatl of the work is 
taken care of designing, draughting, modeling, pattern- 
making, molding, blacksmithing and forging, assembling and 
fitting, grille working, grinding and polishing, and blasting, 
galvano-bronze deposition, electro-plating, an1 finishing and 
Bower Bartling. Their various finishes for iron work make 
it possible to change the appearance of the baser metals into 
that of more costly ones. Cast or wrought iron when it leaves 
the finishing department has the finish of solid brass, bronze, 
copper or silver. The company’s. process of galvano-bronze 
deposition, whereby the sharpest detail is obtained without 
the hand chasing required in work done by casting, effects a 
great saving in expense, besides giving a faithful reproduc- 
tion of the artist’s model. The officers of the company are 
N. Poulson, president; C. M. Eger, vice-president; F. D. 
Jackson, secretary; F. S. Bellevue, treasurer. The Pittsburg 
office of the Hecla Iron Works is No. 1405 Park Building. 


A deal has been made by which Henry B. Shields of 
Girard O., and others, become owners of the Wheatland 


Rolling Mill, one of the oldest ants in the Shenango 
Valley. The mill, which has been idle for 15 years, was pur- 
chased from the Wood heirs, of Pittsburg. It will be started 
up to roll skelp, 
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CRANES AND THE POWER USED WITH THEM.* 





BY WALTER PITT, 


The steam crane is undoubtedly the best type to use where 
only a single crane is required, or where several portable 
cranes have to be dealt with whose relative positions may be 
altered within wide limits, or which may at some future date 
be transferred to another site. It is simple to work, as 
economical as most of its rivals, ready at short notice, and 
requires little permanent work for its installation except in 
the larger sizes of fixed cranes. When, however, it is a case 
of an overhead traveler or several fixed cranes, or a number 
of portable cranes with a limited range of travel, then the 
consideration of other motive power than steam at once 
begins. 

Shaft-driven overhead-traveling cranes work very well 
where the motive power is not too far away, but they have 
disadvantages. The loss in friction is probably the greatest 
of all systems; the speed at which the transmitting organ 
(the shaft) can be driven is necessarily very l'mited, and the 
tumbler bearings are always inclined to be troublesome. 

For conveying power by direct mechanical means, it may 
be.considered an axiom that’a quick light drive is always to be 
preferred to a slow heavy one, and therefore it was a decided 
step in advance when the quick-running rope-crane came in, 
and by a process of the survival of the fittest settled down 
into a well-known type in which the driver sits in a cage 
below the girders and actuates the machine by shifting open 
and crossed belts, the speed reduction being made at the crab 
by worm and wheel. 

The introduction of the electric transmission of power marked 
a noteworthy departure in crane design, and solved ina very 
satisfactory manner all the difficulties previously experienced 
in taking the power from the motor to the crane. Electric 
leads are easy to erect, noiseless, motionless, cheap, and by 
their means power can be conveyed along routes that would 
be quite impracticable by any other means, and with very 
considerable economy. The author puts the latter point last, 
because although users much appreciate economy, they ap- 
preciate convenience a great deal more Speed and convenience 
of working take precedence even of coal consumption. 

The first electric cranes and travelers were worked by a 
single motor,often kept running continuously, and the various 
motions were obtained by shifting belts or other forms of 
friction clutches. Latterly the practice has been to use a 
separate motor for each motion. Having got so far, a lesson 
was taken from tramway practice, and series-wound motors 
were used instead of the self-governing shunt-wound motor 
previously necessary. 

The series-wound motor, with its big starting torque and 
its capability of responding to the drivers’ views as to speed, 
has much analogy to the engines of a steam crane regulated 
by the drivers’ hand on the starting valve, and the writer 
thinks that it is precisely this possibilty of using series- 
wound motors that is the great advantage of the single motor 
machines. Jib cranes are usually now constructed as two 
motor machines, one for lifting and one for slueing. The 
subsidiary motions of jib derricking and traveling are less 
often used, and can be well worked from the slueing motor 
by a change of gear. 

The reduction of speed from motor to first motion shaft has 
been effected in every possible manner. Practically two 
methods survive, worms and cut-gear. The much despised 
worm is noiseless, and very convenient to apply in many 
cases, and, if properly designed, even a worm will turn, and 
that with a very respectable efficiency. The author would 
remark in this connection that the ordinary formulas for 
worms will, if used with proper co-efficients of friction, give 
results well borne out by practice. The next important organ 
in an electric crane is the controlling gear. Here the tendancy 
has been lately to adopt liquid resistances, and still more 
recently to use controllers which are practically tram car 
controllers. It is a striking feature of electric crane design 
that whereas at first the old power traveler was the model, the 
tendancy is now to go to tramway practice, and there are, in 
fact, many points of analogy between crane and tramway 
work, especially in all that concerns the starting and accelerat- 


* A paper read at the biennial conference of the Institution of Civil 
Engineers, London, June 7-9. 
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ing conditions. In Germany considerable attention has been 
paid to the problem of recovering the energy lost in lowering 
the load by generating current in the motor. Manyof these 
arrangements are very interesting, but the writer doubts 
whether here again efficiency of doing the work required does’ 
not take precedence of current consumption, and for quick 
lowering nothing beats a free barrel controlled by a foot-brake. 
The hydraulic crane is too well-known to require long notice 


-here. It will probably be always with us, but the electric crane 


will be a very serious rival. The electric crane itself is more 
expensive, but the generating and transmitting plant are less 
costly. Electric cranes are not effected by frost, and they 
also have the good point that the maintenance repairs are 
generally within the competency of the man who looks after 
the crane. 





Urgent Foreign Demand for American Iron. 


In their New York market review under date of July , 
Rogers, Brown & Co., refer to the fresh European demand for 
American pig iron—a demand that under present conditions 
cannot be satisfied even at prices very close to those prevail- 
ing: 

“By far the most striking and significant feature of the 
market the past week, has been the revival of export demand 
for American pig iron. Offers have been received in blocks 
of five and ten thousand tons for each of the leading European 
ports, and while the prices are not quite up to a parity of the 
newest Birmingham prices, they are, nevertheless, very close 
to them, and indicate that if the iron could be furnished, full 
American prices could be realized. The sad fact is, the iron 
can not be furnished. It is doubtful if Europe could buy 1o,- 
ooo tons more of No. 3 foundry Alabama iron for shipment 
this year, at any price whatever. The incredulity of the 
foreigners as to the genuineness of our improvement in 
America has been curiously persistent. The bear operations 
of two or three leading firms in Glasgow, extending over a 
term of years, have thoroughly impressed both makers and 
consumers with the idea that any advance in prices 
in European markets would be quickly checked by a flood of 
cheap American iron. The awakening to this fallacy has 
been slow but sure. It has broken one of the firms mentioned, 
and cost the others large sums. It has put up the English 
and German markets to a parity with our own, and created 
a new and hopeful sentiment throughout Europe. The reflex 
action of all this upon our own markets need not be dwelt on. 
The failure to get expected supply of iron from America will 
throw a larger demand upon English, Scotch and German 
producers.”’ 





W. J. Early & Sons, Ltd. 


The above company,operating the Standard Foundry, Pitts 
burg, 804-12 Sarah st., South Side, has been engaged in busi- 
ness for the past 10 years. It manufactures rolling mill ma- 
chinery, ice plant, and glass house castings of all descriptions, 
and glass molds and glass mold plungers are a specialty. The 
daily melting? capacity is from ro to 12 tons of iron. Since 
the company started up it has not lost a day except holidays 
and Sundays. Regular employment is given to 35 men. 

The officers of the, company are: W. J. Early," president; 
W. A. Early, secretary and treasurer; Jas. S, Early and 
John N. Early, managers. The equipment includes a 15-ton 
crane, 6-ton crane, 20-ton cupola,and 2 core ovens of approved 
design. 





On June 26 the Bethlehem Steel Co. formally took over the 
property of the Bethlehem Iron Co., Bethlehem, Pa., the 
latter company having leased its works, etc., to the new in- 
corporation. The officers of the Bethlehem Steel Co. are: 
Robert P. Linderman, president; Edward M. Mcllvain, vice- 
president; Abraham S. Schropp, secretary; C. O. Brunner, 
treasurer; R. W. Davenport, general superintendent; Owen 
F. Leibert, chief engineer; Charles P. Coleman, purchasing 
agent. The company is making a specialty of steel castings 
to a greater extent than before. Its experience in govern- 
ment work has fitted it peculiarly for the manufacture of high 
grade castings, though until now it has not undertaken gen- 
eral contracts. It has every facility for the manufacture of 
steel castings of the largest ‘dimensions and of the highest 
quality. 
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INDUSTRIAL SUMMARY. 


eed of machinery ofany description, please notify 7he 
REE Review, and we will put you in communication with our 


advertisers at once.) 
New Buyers in the Market, and Some of Their Wants :— 

The United Boiler Co., Girard, O., is reported in the mar- 
ket for a pair of rolls and punch and shearing machine. 

The General Fire Equipment Co., Charlotte, N. C., will buy 
a second hand 1o-inch or 12 inch power pipe-threading machine. 

The Sotter Brothers’ Boiler Mfg. Co., of Pottstown, Pa., 
recently incorporated with a capital stock of $50,000, has organ- 
ized by the election of Jacob C. Sotter, president and general 
manager; H. M. Lessif, secretary and W. A. Knapp, treasurer. 

The Logan Mfg. Co., Phoenixville, Pa.. has been organized 
to manufacture iron and steel, with capital of $50,000. Direc- 
tors are George F. Huff, J. Howard Rhodes, and Richard H. 
Huen, Jr. 

The Empire Mfg. Co., Lockport, N. Y., is in the market for 
shafting, gearing and pulleys. 

At St. Louis the J. W. Garratt Brass Foundry Co., filed 
articles of incorporation with a capital stock of $10,000, all 
paid. The stockholders are Charles Erickson, Frank Haggen- 
jos and Mrs. Belle Garratt. 

The new Willimantic (Conn ) Machine Co., was organized 
last week. George E. Stiles, E. H. Holmes, C. E. Leonard, 
W. H. Bradbury, D. P. Ticknor, A. I. Bill, and E. A. Buck 
were chosen directors, and the directors elected the following 
officers: President, George E. Stiles; secretary and treasurer, 
E. H. Holmes. 





New Construction :— 

A new plant in place of the one burned will be erected 
by the Birmingham (Ala.) Machine & Foundry Co. 

An addition is being built to the foundry of the C. B. Cot- 
trell & Sons Co., Westerly, R. L. 

The pickling room of the National Enameling & Stamping 
Co’s plant at Granite City, Ill., will be exteaded soxioo feet, 
and two new coal sheds, 4ox100 feet, will be erected. 

The New York Steel & Wire Co., incorporated recently with 
$200,000 capital and a bonded indebtedness of $100,000, will 
at once begin the erection of a steel plant at Astoria, L. I. 
The company proposes to make a specialty of the manufact- 
ure of wire rope, and will also make open-hearth steel, wire 
nails and merchant iron and steel. The $300,000 capitalization 
may beincreased. The president is James M. Waterbury, and 
the treasurer A. Van Horne Ellis. The office is at 69 South st., 
Long Island City. 

There is talk of an independent rolling mill at Ironville, 
Toledo. The deal is being negotiated by A. W. Houston, ex- 
president of the Maumee Rolling Mill Co. 

The Stewart Iron Works, of Cincinnati, have the contract for 
the iron work of a new penitentiary to be erected at Syracuse, 
N. Y. It includes over 400 modern steel cells, equipped with 
the Stewart patent locking and operating device for all cells. 

An addition 40x40 feet is being built to the plant of the 
American Tin Plate Co., at Connellsville, Pa. It will contain 
a machine shop and blacksmith shop. 

The E. P. Allis Co., Milwaukee, is about making a number 
of additions. The first is a foundry to cost $12,000, 

The Shenango Machine Co.'s new plant at Sharon, Pa, will 
be one of the most improved otf its kind in that district. It is 
being equipped with new engine, boilers, dynamos, etc. The 
total cost will be nearly $25,000. 

At Troy, N. Y., a plant is being erected for the new boiler- 
making firm of Sutherland & Kelly. 

The Gry Iron Co., of Mt. Joy, Pa., has secured land for 
the erection of an additional foundry. 





Firas and Accidents :— 

At Greenfield, Mass., the Rodney Hunt Machine Co.'s pat- 
tern department was damaged $10,000 by fire. 

At Lynchburg, Va., the foundry department of the Giam- 
organ Pipe & Foundry Works was destroyed by fire June 27, 
with valuable patterns. Loss, $10,000. 

The works of the Patton Mfg. Co., Columbus, O., were 
partly burned June 28, with $10,000 loss. Hollowware, acety 
lene gas machinery and plumbing fixtures were manufactured. 

At Philadelphia, the foundry of the Geger Mfg. Co. was 
damaged to the extent of $1,500 by fire, June 24. 
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Power Equipment and Machine Tools: 

Westinghouse, Church, Kerr & Co., New York, are equipp- 
ing with electricity the steel casting plant of Isaac G. Johnson 
& Co., Spuyten Duyvel. The new installment includes a 
Westinghouse compound steam engine, direct connected to a 
75 kw} 250 volt Westinghouse generator. This plant will 
supply power for operating Westinghouse electric motors in 
several machine shops, and for supplying light for the whole 
works. 

Among a number of orders placed through A. Sorge, Jr., & 
Co., of Chicago, last week, with the Harrison Safety Boiler 
Works, of Philadelphia, for Cochrane feed water heaters, 
are the following large units: Two of 5,000 h. p. and three 
of 4,000 h. p. each for the Illinois Steel Co., South Chicago; 
one of 4,000 h. p. for the Deering Harvester Co., one of 4,000 
h. p. for the Commonwealth Electric Co.; also one of 
3,000 h. p. and one of 2,000 h. p. for the McCormick 
Harvesting Machine Co., all of Chicago. Besides these large 
units, Messrs. A. Sorge, Jr., & Co. report a considerable num- 
ber of orders for smaller sizes. 

The Westinghouse Electric & Mfg. Co. has received a 
further order for an electrical installment for Cuba. The 
Cuban Electric Co. is equipping the railroad from Regla to 
Guanabacoa, in the vicinity of [lavana, with an electric trac- 
tion system, to replace the steam engines and cars previously 
used. Two 150 kilowatt. Westinghouse ‘‘engine type”’ gen- 
erators will be provided for the central power house. These 
will be direct-connected to steam engines, working at 200 
revolutions per minute. The generators will be protected by 
two Wurts tank lightning arrestors. An elaborate switch- 
board will be provided, having two panels to manipulate the 
generators, one load panel, and one feeder panel. The rail- 
road carries passengers from the ferry terminal at Regla to 
the City of Guanabacoa, for which fotr large and powerful 
cars are being built. Each car will be equipped with two 50 
h. p. Westinghouse motors, giving a 100 h, p. to each car, 
capable of running them at a speed of 30 miles an hour. 

The American Machinist, in its review of the machinery 
market says: ‘‘We are notified by a Western tool works, who 
ask us to withhold their name, that they have advanced 
prices 15 per cent, to take effect immediately. They seem to 
think that higher prices are needed, for they hope that the 
influence of their action will ‘tend to bring other machine-tool 
builders to their senses." A New York machine-tool selling 
firm report that in charging up their accounts for May (this 
jncludes orders that have been filled, not those which have 
been taken but remain unfilled), the total was larger than for 
any previous month in the year. The first three weeks in 
June exceeded the corresponding portion of May, and orders 
are now being taken more rapidly than they are being 
shipped. A healthy sign noticed by this firm is that within 
the last week they have disposed with several odds and ends, 
including some of the oldest tools in stock, indicating that 
the smaller fry of buyers are prospering and are scouring 
the market.”’ 

The Browns Hoisting & Conveying Machine Co., of Cleve- 
land, which builds specially designed cranes for ship yards, 
has recently added to its orders in this line a contract from 
Vickers’ Sons & Maxim, of England, for four balanced canti- 
levers of the ship building kind. Two of the cranes will be 
mounted on the recently patented Brown steel truss, while 
the remaining two will be placed on the ground. The Brown 
company has also received from the Austrian government 
a contract for a ship building crane to be erected at the gov- 
ernment yards at Triest, Austria. Of the company’s con- 
tracts in this country, one of the most important is for a crane 
for work on two battleships building at the yard of the 
Cramps, in Philadelphia, and for two other similar cranes that 
will soon be in operation at the same yard. The battleship 
crane is.mounted on the form of steel trestle heretofore men- 
tioned. It hasaclear travel of 725 feet up and down the 
trestle and a lifting capacity of 15 tons at 60 feet or 5 tons at 
95 feet on either arm. 

W. C. Temple, of the Cahall Sales Department, Pittsburg, 
is quoted as follows on the advances in the price of boilers, at 
the rate of 10 or 15 per cent a month for several months: 
‘‘The prices on every description of our boilers have been 
advanced 50 per cent since the rst of March. We thought 
that the June advance would check buying, but in the second 
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OIL. SEPARATORS. 


oil will drain away clear of the current. 
must be cleaned, 





Vert Form. is really remarkable 





The ‘“*COCHRANES”’ are Self Cleaning 


Only a limited quantity of oil will build up on the surfaces within an oil separator 
engine cylinders and exhaust pipes that have been in use one-ten-twenty years 
will either pass on through with the current of steam, or, if the Separator is Properly Designed 
Appliances that act as‘ 
and any engineer using those containing wire screens, 
baffles, capillary pipes or tubes, or spiral wires, etc., 
trifugal action cannot be brought into play toobtain separation unless the steam water or oil 
Boxed and Whirled many thousand revolutions per minute 
accomplish separation in a plain, practical and common-sense way 
ago giving the same good satisfaction as when first put in, with Never a Cleaning. 





witness 
of the oil 
the 
oil retarders’’—those which fcul up- 
a large number of retarding 
Cen 


the rest 


will tell you that it is no fun to clean them, 
are 
The COCHRANE OIL SEPARATORS 
Those put out six or seven years 
Their efficiency 









HARRISON SAFETY BOILER WORKS, 
Clearfield and 17th Streets, PHILADELPHIA, PA. 
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week of June we received orders amounting to over 30,000 
h. p. Now we are compelled to make still another advance, 
and there is apparently no diminution in the volume of business 
offering. Ido not see how we are possibly to fill these 
accumulating orders. Our works have been running day and 
night since the rst of March, and we have enough orders on 
hand to run us into the latter part of next year. We shall 
simply have to lease, buy, or erect new works.”’ 





General Industrial Notes:- 

At Kokomo, Ind., an addition 24x70 feet is being built to 
the plant of the Rockford Bit Co. 

The Harrisburg (Pa.) Foundry & Machine Co.’s new plant 
is now under roof and machinery is being placed. Work will 
begin at once on a new blacksmith shop 30x100 feet. 

The Patterson Foundry & Machine Co., organized at East 
Liverpool, O., has taken over the plant of Monroe Patterson 
and the works of A. J. Boyce and will continue the manufac- 
ture of pottery and brick yard machinery. 

The plant of the Alcania Tin Plate Co., at Avonmore, ‘Pa. 
is expected to be in operation early in July and 150 men will 
be given employment. At least 50 more houses will be needed 
in Avonmore by August r. 

The Belfont stack at Ironton, O., 
again. 

The Susquehanna Iron & Steel Co., of Columbia, Pa., has 
elected directors as follows: Dr. L. S. Filbert, Sen. Charles 
A. Porter, Wm. Patton, John Q. Denny, Wm. Staecy, Ken- 
nedy Crossan, C. C. Kauffman, Wm. C. Martin and J. Wesley 
Supplee. 

The American Steel & Wire Co.’s mills at Anderson, Ind., 
have been closed in all departments to await the completion 
of repairs to the rod mill. Resumption is expected about 
July tro. 

The Dorner Truck & Mfg. Co., Cleveland, is figuring on 
removing to Richmond or Logansport, Ind. 

The Wellston Iron & Steel Co., of Wellston, O., 


is about ready to go in 


has leased 
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Madison furnace, owned by Clare, Duduit & Co., at Rempel, 
O. ‘The stack is 37x9% feet, was builtin 1854, and has an 
annual capacity of 31,050 tons of charcoal iron, 

The Lake Erie Iron Co., Cleveland, whose rolling mills 
were sold to the Republic Iron & Steel Co., still operates its 
own nut and bolt plant. 

The Bethlehem Steel Co. has started its puddle mill at South 
Bethlehem, Pa. 

Wm. McIntyre & Sons, of Sharon, Pa., have been given 
the contract for the erection of a brick.engine house, 44x38 
feet, for the Spearman Furnace, Sharpsville, Pa. They will 
also build a power house for the Shenango Machine Co., 
Sharon. 

The new steel plant of the National Steel Co., 
Junction, O., is in readiness to start up. 

The Blue Mountain Iron & Steel Co., of Baltimore, has 
been incorporated by Jerome Keeley, of Philadelphia; Ogden 
A. Kirkland, Abraham Sharp, William B. Price and Edward 
C. Pritchett, of Baltimore. Mr. Keeley will be president and 
manager. The company purposes to operate the Catoctin 
Furnaces in Frederick County, Maryland. 

The Midland Steel Co. Muncie, Ind., 
$30,000 on improvements. A 15 ton and 
be put in and four new soaking pits built. 

The Wabash Bridge & Iron Co., Wabash, Ind., 
to join the consolidation of bridge companies. 

The foundry of J. W. Foley & Co., Cincinnati, 
with work and 30 more mol¢ers could be given places. ool 

P. W. Herzog, of Minneapolis, and R. S. Chase, of 
Duluth, have secured control of the Interstate Malleable 
Iron Works, at Duluth, Minn., and have reopened them. 
The company will now be called the Duluth Iron Co. 

For the first time in yearsthere will be no complete 
shutdown of the implement plant of the Aultman, Miller & 
Co., at Akron, O. The company is about to put on the market 
the corn harvester perfected by its late Superintendent Lewis 
Miller, and the manufacture of this machine will keep part 
of the plant in operation while the mower and reaper depart- 


at Mingo 


is expending over 
a 2§-ton crane will 


has declined 


is crowded 
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MOUNT SAVAGE FIRE BRICK. 


UNION MINING CoO, 
Proprietors of the CELEBRATED Mount Savage Fire Brick 


-% GOVERNMENT ¢ STANDARD. ‘%* 


Established 1841. Capacity, 60,000 Per Day; 18,000,000 Per Year. 
The First Manufactory of ite Kind in the UV. S. 
Home Office and Works:-MOUNT SAVACE, Allegany County, Md. 


Branch Offices :—Noe. | Broadway, New York, N. Y.; No. 222 Se. Third St., Philadelphia, Pa.; Ferguson Blook, Pittsburg Pa., 
Stowe, Fuller & Co., 249 Arcade, Cleveland, Ohio; N. A. Williams Co., 219 E. Washington St., Chicago, Il. 


Wat NOT PRESERVE) THE RIVERSIDE FOUNDRY CO. Cleveland, 0. 


YOUR 


Wire Rones, 
Manilla Rones, 
Gearing ? 


, Catalogue IL, tells how. | 











THE LRONSIDES coLumsus, 0., ‘ ) 


Wh iti to advertisers, Rolling Mill, Rod Mill, of Every 
tartrate Wire Mill and Blast Furnace CASTINGS  pescription. 


kindy! mention this paper. 
CHILLED AND HARD GUIDES A SPECIALTY. 











OTIS “OTIS” FIRE-BOX PLATES A SPECIALTY. 
Flange Plates, Ship Pilates, Tank Plates, Steel Car Axles 
and Forgings of all kinds. 
Steel Castings from 100 t0 75,000 Ibs. 


Head Office and Works, CLEVELAND, OHIO. 


Agencies: NEW YORK, 97 Cedar St. CHICAGO, Old Colony Bide. 
ST. LOUIS, 516 N. Third St. WASHINGTON, Kellogg Bide. 
MONTREAL, Homer Taylor, 183 St. James St. 
SAN FRANCISCO, John Woodlock, 154-156 First St. 





aut, HENRY L. SCHWARZENGERC, 
¥ CRUCIBLES. METALS. 





A large and growing circulation 





REPRESENTS Manufacturer, among machine shop and foun- 
R. B. SEIDEL’S ——— ney ol and dry firms. has 
Philadelphia Black Lead eater in 
and Crucible Works. All Kinds of Metals. THE IRON TRADE REVIEW 
Correspondence Solicited 407 CUYAHOGA BLDG., CLEVELAND, O 





Malleable Iron Castings, 
Elevators and Conveyors, 
Detachable Sprocket Chain, 
Sprocket Wheels. 


SPROCKET CHAIN MFG. CO., 





Succeeding Detroit Sprocket Chain Co., Ltd 
WRITE FOR NEW CATALOGUE. DETROIT, MICH. 

ments are closed for repairs, in the latter part of July and the largest in the country. Fencing, railing and cresting also 
through August. constitute a department. The foundry employs 40 molders, 

A sketch of the Champion Iron Co., Kenton, O., and its and its two cupolas have a capacity of 25 tons a day. Dr. 
operations, printed ina recent issue of a local paper, notes G. J]. Carter, is president and treasurer of the company; L. 
that when the company started in business in 1875 as the A. Ansley, vice-president; J. L. Simpson, secretary, and T., 
Champion IronFence Co., it occupied but 750 square feet of floor A. Taylor, superintendent 
space, while today the working floors aggregate 72,000 
Square feet. From a few men at the start the pay rolls have First Excursion of the Season 
increased to 350 men in times of fuil operation. The lo Atlantic City, N. ]., will be run by the ‘ rT. & V.R.R 
Structural iron department occupies 18,000 square feet of B. & O. System), on August 3rd, 18 Very low round-trip 


Space and employs $0 men. The nail department is one of rate, with stop over privilege at Washington, Baltimore and 
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 U. BAIRD MACHINERY CoO., 


423-425 Water St., 





i. 


aeeeere 





PITTSBURG, PA., 124-!26 First Ave. 
Machine Tools and Supplies. sss... 








THE BEST 
AND THE 


Cumaresr. BRIER HILL 
PORTLAND 
CEMENT. 


The Brier Hill lron & Coal Co., 
YOUNGSTOWN, 0. 


CUPOLA BRICK. 


MININC’ MACHINERY, 


HICH CRADE HOISTINC ENCINES. 


WEBSTER, CAMP & LANE MACHINE CO., Akron, Ohio, 











FIREBRICK, KY. 


Ore and Goal Handling Machinery 


For Blast Furnaces, Docks and Mines. 


KENTUCKY FIRE BRICK TUTE LU 


P&B 
Ruberoid 
Roofing 


For covering buildings 
exposed to severe condi- 
tions, such as machine 
shops, foundries, etc. No 
paper to tear. No tar to | 
run or melt. Absolutely 
the best. Has asa founda- 
tion the best wool felt. 
Not affected by acids, al- 
kalies, coal-gas, steam, oil, 
grease or by great heat. 
Waterproof. Durable. 
Re MS es ee 

Write for samples 

and prices 


THE STANDARD PAINT COMPANY 


SOLE MANUFACTURERS 


NEW YORK: 81-83 John Street 
CHICAGO: 189 Fifth Avenue 


ST, 


“WOl8S SHYOM 13318 


STVAULEVUUAAEAUEOUEOUEOUOUNOUOOEAOEOOOOEONOOUEOUOUGADOOOONNONEAUOOU AU ONOOUEODEAOONOLEA 


Ir: 








Conestora nuitaine, EDWARD E. ERIKSON, 21 7snuxe, rs. Persistence 





Regenerative Gas Furnaces and Water Seal Gas Producers. 
raga NO SMOKE. 


Producer Gas under Tubular Boilers, saving 20 per cent in fuel. 





In Advertising 


Is one of the requisites of satis- 





FIRE BRIiIC r§:. 


BRANDS: SUITABLE FOR 


factory results. In the expansion 
of business which is now noticeable 
in every section of the country, 


oO. K. CROWN. Furnace, Malleable, Mill, Foundry advertisers who have made them- 
oO. K. and Lime Kiln Work. selves regularly prominent in the 

A. OAK HILL FIRE BRICK AND COAL CO., past two years will be first to reap 

OAK MILL, OMIO. the rewards of persistent publicity 











PROENI 





HORSE SHOES“ARE THE 
BEST HORSE SHOES MADE 


CATALOGUE SENT ON REQUEST. 








PHOENIX HORSE SHOE CO., POUGHKEEPSIE, N. Y.--JOLIET, ILL. 


Philadelphia. Consult agents C. T. & V.R.R., or address 
J. E. Galbraith, Traffic Manager, Cleveland, O. 





RETURN LIMIT EXTENDED. 





Seashore Excursion Tickets Via Pennsylvania Lines 
Good Fifteen Days Returning. 

The return limit on the low fare excursion tickets to Atlantic 
City, Cape May, Avalon, Anglesea, Holly Beach, Ocean City, 
Wildwood, Sea Isle City, New Jersey, Rehoboth, Delaware, 
and Ocean City, Md., to be sold Aug. roth, from principal 
stations on the Pennsylvania Lines will be Fifteen Days, in- 
cluding date of purchase. This is a longer limit than that 
granted on similar tickets sold in previous seasons, and will 
be ample for a delightful sojourn at the seaside. The extreme 
return limit will be Aug. 24th, which will allow a week after 


returning home to prepare for school and other duties which 
begin with the opening of September. 

The date of the excursion, Aug. roth, is the most convenient 
for an outing. Business‘is quiet at this season, crops are 
gathered, and office, store and farm duties are not exacting. 
The thermometer usually reaches the highest point about this 
time. It will bea pleasing diversion to spend a week’s vaca- 
tion in the invigorating ocean breeze and experience the un- 
limited pleasures at the command of the summer idler by the 
sea. 

‘The round triprate from Cleveland will be $13.50. Tickets at 
this exceptional low fare may be secured to either of the ten 
resorts mentioned above, which are the most attractive along 


the Atlantic coast. For illustrated descriptive matter about 
them apply to C. L. Kimball, Assistant General Passenger 
Agent, Cleveland, O. 
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INDEPENDENCE WOO® SPLIT PULLEYS. 


GRAIN ELEVATOR MACHINERY, 
Mitt SUPPLIES. 





ROPE WHEELS. 


THE IRON TRADE REVIEW. 


DODGE MAN’F’G. CO. 


ENGINEERS, FOUNDERS and MACHINISTS. 


AMERICAN SYSTEM ROPE TRANSMISSION. 





SPLIT FRICTION CLUTCHES. 


COMPLETE ESTIMATES FURNISHED 


Mishawaka, Ind. 


Branch Houses— New York, Boston, 
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IRON CENTER, WOOD RIM 
OYNAMO PULLEYS. 


BREWERY MACHINERY 





Chicago. 


SPROCKETS. 





PYROMETERS 


Edward Brown, 


ESTABLISHED 1560. 


311 WALNUT St., PHILADELPHIA 
Manutacturer and Patentee 
OF THE 


Hot Blast (or Graphite) Pyrometer 
—The only stationary Pyrometer 
now in use durable over 700 de- 
grees. 

The Standard Portable Pyrometer- 
For Blast Furnaces. 

Mercury Revolution indicator.— 
Centennial Exhibition Meda). 
Accurate for all time. 

Annealing Oven Pyrometer—to 3,000 
degrees—ot 1893. 


Tin-plating Pyrometer—of 1894. 
Mercury and Steam Cauges. 




















fo mre 


JALEVELAND U GPU Wg 


We are particularly adept in mechanical 
wood engraving. Also make a specialty 
of fine half-tone photo engraving. Should 
be pleased to mail examples of our work 
on request. 





The Cleveland Terminal & Valley R. R. Co 


(B. & O. System.) 


Depot foot of So. Water St. | re 
City Office 241 Superior St. Arrive. | Depart. 


Valley Jctn. & Way Stations..| %6:25 PM 7:25AM 
Wheeling & Chicago. *9:25 PM 7:25AM 
Akron, Canton & Chicago...... 3:05 A M *10:00 P M 
Akron, Canton & Wheeling...|*10:20 AM %3:30 P M 
Akron, Canton & Chicago...... 0s AM %6:35 PM 
Akron, Canton & Mawnetta, t2:10 PM fIr:00 AM 
Pittsburg, Washington, D. C., 

Be Be ecntnccshcteceshinivesitin *10:30A M 25h ™M 





tDaily except Sunday. *Daily. Pullman's Paa 
ace Vestibule sleeping cars between Cleveland 
and Chicago, also Wascington, Balto and Phill 
delphia, 





IT PAYS 


To advertise in the Iron Trade Review. 


For Sale or Rent. 


An up-to-date Plant for the manufacture o 
Steel Bridges, Structural Work, etc., locate ‘ on 
the lines of the Canadian Pacific and Gran: 
Trunk Railweys at Peterborough Ontario, where 
if desired) Electric Power can be obtained for 
their operation at a moderate price As the 
carrying on of the-e works is not in the line of 
the present owners, they are prepared to sell or 
lease the same upon t+rms ana cond.tions whi 
will »nsure to any one having a moderate amount 
of capital end athorough and practical know! 
edge of the business, a rare opportunity of turt 
ing the same to profitable account For furthe 
information, address 

JOHN CARNEGIE 
Pres. Central Bridge and Eugineering Co. Ltd 
Peterborough, Ontario 


WANTED 


A Malleable Iron Foundry to locate near Chicag 
INDUCEMENTS.—A guarantee of not less than 
1sco tons the first year; and, if corporation is 
right, can place $20,000 to $25,000 of the stock. 
Address, M. SMITH, 
57 N. Desplaines Street, CHICAGO, ILL 


The Iron Founder Supplement, 








A complete illustrated exposition of the 
art of casting in iron, comprising the erec- 
tion an dmanagement of cupolas, reverber 
atory furnaces, blowers, dams, ladles, etc., 
mixing cast iron, founding of chilled car 
wheels, malleable iron castings, foundry 
equipments and appliances, gear molding 
machines, molding machines, burning, 
chilling, softening, annealing, pouring and 
feeding, foundry materials, advanced 
molding, measurement of 
Also the found 


castings 
wrought iron, steel, etc 
ing of statues, the art of taking casts, 
pattern modeling, useful formulas and 
tables. By SIMPSON BOLLAND. I)lustra- 
ted with over 200 engravings; 400 pages ; 


12mo; cloth. $2.50 


Sent postpaid on receipt of price by 


The fron Trade Review Co.., 


CLEVELAND PITTSBURG 


CHICAGO 


FOR SALE. 
Valuable Furnace Property in Central 
New York, known as Kirkland 
Iron Co. 


Also 150 acres of ore ri a! ts sand mines within ! 


to 1% miles of the forna all located at Kirkland, 
Oneida County, N. ¥., on the N. Y¥ Ostario & 
Western and West Shore Railroads At Utica, 6% 


milesc«castisthe N. ¥, Central & Hudson River 
Railroad and its branches (running north, south 


east and west;) the Delaware ackawanna & West 


ro Railroad and Erie Canal, while miles west 
is the Lehigh Valiey Railroad The freight rates 
t I! points are reasonable and ore and tue! cheap 
Phere are about 7 icres of land in connection 
with the furnace rhe property is in good condi 
tion and a modern plant. Object selling is to 


close anestate, Apply t 
IRVIN A. WILLIAMS, 11 Blandina St., Utica, N. Y. 





FOR SALE OR LEASE. 


4 plant suitable for manufacturing in iron and 





steel! Foundry machine sh« lacksmith 
shops, pattern shops, et et parti ally equipped 
and ready for installing machinery Engines, 
Ollers, shaf ting and other machinery in place 
Substantial brick buildings covering about 
acres of land Railroad tracks laid into the 
grounds connecting with a!l lines Local con 
ditions favorable an transportation facilities 
unexcelled Will sell or lease to right party on 
liberal terms Address A.C. Titus, WestSuperior 
Wis 
For SALE. 

1 Pair of Blooming Reversing Engines, 28 x 45 
with Steel Gear Wheels and Shafts, Made in 1894 
y Mackintosh Hemphil & Uo., of Pittsburg 

| Universal Mill, wit! ipled Keversing Engines; 
the mill rolls up to 30 inches in width and the top 


| has a lift of 10 inches 
1 Five ton Morgan Steam Hammer. 


Apply to OLIVER IRON & STEEL CO., 
Pittsburgh, Pa. 


FOR RENT OR SALE. 


The axle Works 1 wepers) it Junction of Broad- 





way, Erie & \ alle railways, Cleveland, O., in 
cluding engin hes ind sbafting; or will erect 
on these prem s buildings to suit tenant, if 
leased for a term of years Address 


CLEVELAND AXLE MFC. CO., 


Canton, O. 
ESTABLISHED 15s. 





Advertisements that are stud- 
ied, that are to the point and 
that are frequently changed, 
bring best results. 
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CET Toe CHEAPEST 
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x PY RO PAIN rs 

& 

2 (PATENTED DECEMBER I, I8oQI.) 

- THEY ARE EQUAL IN DURABILITY TO FIVE 

S. GUARANTEED ivy cxrcsune on noncy ne 

= ANY EXPOSURE, OR MONEY RE- 


TO BE FUNDED. 
Especially Adapted to Use on Locomotive Front Ends, Roofing, Structural Iron or 
Wood Work, Bridges, Tanks, Piling Under Fresh or Salt Water, etc. 
IT IS FIRE, WATER, ACID, WORM, INSECT, AND BARNACLE PROOF. 
SEND FOR QUANTITY PRICES, TESTIMONIALS, ETC. 

“Roofing covered with Shearer’s Patent Pyro “We have never yet found any paint except the 
Paint, in Winfield, Kan., 14 years ago, 1s still all | GShearer-Peters Pyro that would stand the combina 
right—both metal and wood. The best paint on | ti Unit seul tain ees Gn pres 
earth.”—B.*F. Wood, for seven years a member of a wing _ neem a __ naan! works are sub- 
School Board.. [Mr. Wood refers to any bank in | jected to."—Wm. N. Morgan, Superintendent Crozer 
Winfield. | Iron Co. 

BRANCHES: MADE ONLY BY 


Sberataecasteeeacteo = THR SHEARER-PETERS PAINT CO., 


SAN FRANCISCO—John B. Seivers, Manager. 


ST. LOUIS, MO.—WITHCOMB & FLOTO, Mgrs. CINCINNATI, OHIO, U. S. A. 


SERRE 





PEDRICK & AYER CO., Puitabecpnia, pa. 


\S AIR COMPRESSORS, 


Compressed Air Riveters, 
HOISTS, CRANES and other Toots 


For Shop, Yard and Foundry Use. 


OUR NEW LINE OF CASKEY PNEUMATIC RIVET- 
ERS comprise several styles and sizes, and are adapted fo1 
any kind of work. These RIVETERS secure the maximum 
pressure on a rivet with as little weight in the machine as 
possible. They work rapidly, without jar or shock, and give 
a uniform pressure on every rivet. 
CASKEY PORTABLE RIVETER. Special Styles Built to Order. 
SEND FOR CATALOGUE. 


MANNING, MAXWELL & MOORE, ssies‘siens, 


85-87-89 Liberty Street, New York. 


Chicago: 22-24-26 S. Canal St. Pittsburgh: Park Building. Cleveland: 26 S. Water St. 
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STURTEVANT E 


Blowers, 
Exhaust Fans, 
Forges, 
Steam Traps, 
Steam Faas, 
Heating 
and 
Drying 
Apparatus, 
etc., etc. 
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NCINES 


AND 


GENERATORS. 





“to 
= 





BUILT FOR DIRECT OR 
BELT CONNECTION. 


5 TO 100 HORSE POWER. 


Vertical and Horizontal, 
Single and Double, 
Simple and Compound. 


SEND FOR CATALOCUE No. ‘8. 


B. F, STURTEVANT CO,, 


WORKS, BOSTON, MASS. 


WAREROOMS: 


34 Oliver Street, Boston. 
131 Liberty Street, - New York, 
16 South Canal Street, Chicago. 
135 North Third Street, Philadelphia. 
75 Queen Victoria Street, London. 
21 fest Nile “ Glasgow 
4 Neue Promenade Berlin. 
2 Kungsholmstorg Stockholm 





The Chicago & 





EACHING with its 7,g00 
miles of road the famous 
Water Powers, Coal Fields, 





Iron Ore Ranges, Hard and 





and Soft Lumber Districts 








ocated in Illinois, Wisconsin, 








Michigan, Iowa, Minnesota, South Dakota, 
North Dakota, Nebraska and Wyoming, 





and by traffic arrangements with other rail- 
ways, 7,350 stations located on 41,000 miles 
of railroad (one-ninth of the entire railroad 
mileage of the world, and one-fourth of the 
railroad mileage of the United States), has on 
its line more industries than any other western 
railroad. 











North-Western 
Railway. 


Manufcturers contemplating 
or establishing branch 
factories in the West are re- 
quested to inquire what we 
can offer them before going | 


movin 


elsewhere. 


M. HUCHITT, 


General Freight Agent, 


CHICAGO. 


FRASER & CHALMERS, 


149 Fulton St., Chicago, Il!. 
Perforated 
Metals 


A SPECIALTY 








Samplesfon 


Tequest 


Comet Adjustable Rock Crushers 
Minine Machinery, Stamp Mills, 
Smelters, Hoisting Engines. 
SOLE MAKERS OF RIEDLER PUMPS. 





The Encyclopedia of Founding and Dictionary of Foundry Terms 


Used in the practice ot molding. 


Together with a description of the tools, mechanical appliances, ma- 


terials, and methods employed to produce castings in all the useful metals and their alloys, including 
brass, bronze, steel, bell, iron and type founding, with many original mixtures of recognized value in the 
mechanic arts. Also aluminum, plating, gilding, silvering, dipping, lacquering, staining, bronzing, tin- 
ning, galvanizing, britannia ware, German silver, nickel, soldering, brazing, ores, smelting, refining, as- 
Saying, etc. 
I2mo.; cloth; sent postpaid on receipt of price, . .. . 

THE IRON TRADE REVIEW CO., Ch 


icago. Cleveland. Pittsbura. 


By Stmpson BOLLAND, author of “‘ The Iron Founder,” “ The Iron Founder Supplement.” 


- $3.00 
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RS aeewe 
FOR CAR WORK 


and all malleable work there are no 
stronger or more satisfactory irons than 


“Pioneer,” “Antrim,” “Elk Rapids” 


LAKE SUPERIOR CHARCOAL IRON. 





Superior Charcoal Iron Co., 


911, 9I2, 9IS Michigan Trust Bidg., 
CRAND RAPIDS, MICH. 


aaa Ae 


















PO ee a 2 
; ”. Ws we control its manufacture 
be 7 ©. Our steel, we know will neve: 






.\. Gnd We our reputatio 


of - 








Pays special attention to 


7 
iron ore, blast furnaces 
é ron ld é eVIeW rolling mili, foundry and 
machine shop interests. 


Per year $3.00. 





The WZWrona Hind of °*Fiaq—_erins.” 


: An old market woman used to buy her eggs for to cents a dozen 
L | a , ih 





and sell them for 9 cents a dozen. 

“ But how on earth can you make anything that way?” she was asked. 

“Sure, by doin’ a ver-r-ry large business.” 

I am afraid some men are running their foundries on a similar 
losing plan. 

They lose more money buying supplies than they make as profit 
on their castings. 

As it is, the margin of profit in the foundry business is small enough. 

It is hard enough and takes enough wear and tear on the brain and 
nerve to make it pay. 

You want everything you can get out of your business. 

I am offering you good money saved in buying for and equipping 
your foundry. There are good, logical, convincing reasons why I can 
sell you cheaper than anyone else, All I want is a chance to come into 
competition. 

I sell everything for the foundry. Just now Molding Sand claims 
attention, for this is the time of year when it isin the right condition 
toship. Another thing of importance is my stock of Plumbago and Talc. 
It is worthy of attention. It’s the pure quill. In these days of adulter- 
ation, misrepresentation, etc.,a good, genuine article is an article of 
economy. If you don’t believe this, let me send you samples. 


=~ —> F. B. STEVENS, Cor. Griswold and Atwater Sts., DETROIT, MICH. 
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Have You Cut Your Eye Teeth? 


Then it is hardly necessary to tell you 
how much you will save by using gears 
with cut teeth instead of those having cast 
teeth. But if this is one of the practical busi- 
ness economies that has not been brought to 
your notice, write us for further informa- 
tion; or, better still, place a trial order for 


some of our cut gears, spur or bevel. 


R. D. NUTTALL CO.. 


Gear Cutters, 
ALLEGHENY, PA. 








Gears and Pinions 





SPUR CEARS, We make Gears of Steel, Mallea 
SPIRAL CEARS, ble Iron, Cast Iron, Brass and Raw 
BEVEL CEARS, hide, and furnish them complete or 


WORMS and RACKS. cut as desired. 
Gear Cutting of all Deseriptions. 


Material and workmanship the best. 
Write us for estimates and prices. 


THE VAN DORN & DUTTON CoO.. 
1796 East Madison Ave., Cleveland, Ohio. 















WANTED || fe cecnttttttn, 


Engineers, 
| Founders and Machinists. 





_~ ’ 


Steam Engines, Shafting, 
Hangers, Pulleys, Sprocket 
Wheels Chains Etc., Etc. 


Headquarters for Mill Gearing of 
all kind and sizes. 


Steam Power Plants complete. 


ba 


Position as traveling salesman 


TeUp me 1h 


for machinery manufacturer. 
Willing to accept moderate salary.| & 
Familiar with beet sugar, rolling — 





720 East Pearl Street, 
CINCINNATI, O. 





mill or hydraulic machinery. | 


Address, Pittsburg Feed Water Heaters and Purifiers, 
Schlieper Patents 
SALESMAN, Sweet's Steam Seperators, Ashton Pop Safety Vaives, 
and Steam Gauges, Bonar Oll Filters, 
Bona Gauge Cocks, Steam Appliances of all Kinds. 


Care IRON TRADE REVIEW, | 
CLEVELAND, o. | JAMES BONAR &CO., I16 Carnegie Bidg., Pittsburg, Pa. 


THE HOOVEN, OWENS & RENTSCHLER CoO.. Hamilton, O. 


Hamilton Corliss Engines. 
Engines for Rolling Mills 
Electric Railways and 
Electric Light. 














Engines of all Sizes and 
for all purposes. 





46 South Canal St., Carcaco 
and 41 Cortlandt St., New Yor« 
ewis Block, Pirresvresr, Pa 
Room A, Laclede Building, 8r. Loum, Mo. 
Cc Cc. MOORE & CO., Sam Francisco, Cat, 
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EVERYTHING | IN RUBBER, 


Cleveland Too! & Supply Co., 
AGENTS 


Boston Woven Hose & Rubber Co. | 
Punches, Dies, Metal Stamping | 
IN 


STEEL, By COPPER, ALUMINUM, 
GERMAN SILVER, ETC. 


Send sample or sketch for prices. 
and patented articles made by contract. 


E. KONICSLOW & BRO., 
310-312 Seneca S8t., Cleveland, O. 





Novelties | 





8S. W. GOODYEAR, 


* Waterbury, Conn 


FOR REDUCING 
MACHINERY" worm, WIRE 
By Compression or Cold Swaging. 

Especially ada to Point Wue 
nates and Wire for Drawing. For ma 
chines or information, addresr 





SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks, with pt. 
reversible jaws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws. 
Send for Catalogue. 


SKINNER CHUCK CO. 
New Britain, Conn. 
Chas. H. Besley & Co., 10 N. Canal St., Chicago. U1. 


Brainard Milling 
Machine Co, 


WORKS AT 


HYDE PARK, MASS. | 

















THE 


W. M. Pattison Supply Co. 
277-287 St. Clair St., 
Agents for Cleveland and 
vicinity. | 


THE W. P. DAVIS MACHINE C0. 


ROCHESTER, N. Y., U. S. A. 




















From 10 to 30 inch 
Send Jor Catalogue, 


swing. 


FINE LATHE 


BUILDERS OF ‘ ~ 
| 
i 





OUR 


Pressure Filters 


For Boiler Service | 
keep the sediment and mud | 


out of the boilers. 


THE WE FU GO COMPANY, 


Smith and Augusta Streets, 
INCINNATI, 0. 





When writing to advertisers 
please mention The Iron 
Trade Review. 
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ANOTHER STEP AH EAD. 


You probably use our Riveting Machines. If not, you have heard of them, 
and also that some of the most prominent manufacturers are using many of 
; them, one company using forty. We have just brought out a new mode} 

with many improvements. The speed has been increased 50 per cent and 
the weight of the reciprocating parts not useful in striking the blow very 
much reduced. Each 100 units of useful work in the old machine becomes 
225 units in the new one. Result, increased efficiency as follows: in speed 
50 per cent- in dynamic force of blow 125 per cent—and the strain on the 
wearing parts of the machine very much reduced. The old machine did the 
work of four operatives. What will the new one do? 1500 blows per min- 
ute. Built in six sizes for rivets from 1-16” to 4%” diameter. 


Ya 
THE F. B. SHUSTER COMPANY, 
Formerly JoHN ApT & Son, 





Rock St., New Haven, Conn. 
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New York Office, i139 Center Street. 








The well merited reputation attained by our goods is our guarantee of their superiority. If you 
cannot get them of your dealer send to us for catalogue and prices. 
BALLS! FOR ALL 
BALLS! teamne 
NO FANTASTIC & Lk; - BEARINCS. 


CLAIMS; JUST 
COOD BALLS. 


BALLS! 


The Cleveland Ball and Screw Co., 
ARCADE, CLEVELAND, OHIO, U. S. A. 


Cleveland, Lorain & Wheeling 


Railroad Company. 








For a Summer Crulse 
° take the 


Coast Line to MACKINAC. 


NEW STEEL PASSENGER STEAMERS, 
SPEED, COMFORT AND SAFETY. 
The greatest Perfection yet attained in Boat 
Luxurious Equipment, Artistic 
furnishing, Decoration and Efficient Service. 


Time Table effective May 15th, 1808 


Foot of South Water Street. 


Cleveland Depot: 
Huron St., West Side. 


Elyria Depot: 


South Bound. Central Standard North Bound. 





1s 13 ir Lorain Branch 12 14 
P.M. P.M.| A.M./LV. AR.| A.M. A.M.| P.M, 
4:25 2:25 | 6:27 | Lorain. .........). 9:15 [11:35 | 7:30 
4:40 2:30 / 6:44 |Miyria........ 9:00 (11:21 | 7:16 
4:56 2:55 | 7:04 |Grafton 8:43 (107 | 6:58 
§:15 3:12 | 7:33 neater om 825 10:50 | 6:40 
5 3 I ain Line 2 6 
To DETROIT, MACKINAC, GEORGIAN BAY, 5:30 2:25 | 7:20 |Cleveland.....| 8:30 (11 i. 7:15 
PETOSKEY, CHICAGO. 5:47 2:41 | 7:36 |Brooklyn .. 8:14 11:34 | P01 
6:42 | 3:26 | 8:22 |Lester......... 7:29 10:49 6:19 
No other line offers a Panorama of 460 mileso!t ¢.-, 3:35 | 8:30 |Medina........ 7:16 (10:37 | 6:07 
equal variety and interest. 7:05 3:46 | 8:41 |Chippewa La) 7:04 10:26 5:55 
Four Trips Per Week Between 7:20 4:01 | 8:56 |Sterling........ 6:48 10:12 | 5:40 
TOLEDO, DETROIT anp MACKINAC, PETOS- 5:09 4:40 | 9:45 |Massillon .. 6:00 | 9:23 4°54 
KEY, “THE SOO," MARQUETTE 8:55 $531 |10:34 |Canal Dover.| s:11 8 36 | 4:10 
AND DULUTH. g:02 5:38 |10:41 |New Philade! 5:04 | 5:28 | 4:03 
LOW RATES to Picturesque Mackinac snd Return,tneleding§ 9:20 6:05 [11:25 |Uhrichsville| 4:45 8:10 | 3:45 
Meals and Berths, Approximate Cost from Cleveland, §17; from | ........ 8:10 | 1:30 Bridgeport one Ge 1:40 
Toledo, $14; from Detect mi Te ee | Bellaire... ‘ 5:50 sequen 
P.M. P.M.| P.M. /AR LV M. A.M.| P.M. 


Every Day and Night between P *.M. | 
Cleveland, Put-in-Bav and Toledo. —— 
Day and Night Service between 


ee ar AND DETROIT, 
are, $ 1.50 each Direction. 
Berths, 160" $i. Stateroom, $1.75 
Connections are made at Cleveland with Earliest Trains for al) 


polote East, —_ and Southwest, and at Detroit for all 
potots North and North west. 


Sunday Trips May, June, July and August, 
September and October only. 


Send Se. for Illastrated Pamphiet. Address 
A. A. SCHANTZ, G6. P. A., DETROIT, MICH. 
Detroit and Cleveland Navigation Company | 


No. 9 leaves Lorain 9:50 a.m., Elyria 10:05, Graf- 
ton 10:21; arrives Lester Junction 10:40 No. 10 
leaves Lester Junction 3:25 p.m., Grafton 3:42, Ely- 
ria 3:57; arrive Lorain at 4:10 p m 

Trains 1, 2, 5 and 6 daily between Cleveland and 
Urichsville. Ail other trains daily except Sun- 
days. Electric cars between Bridgeport and 
Wheeling, and Bridgeport and Martins Ferry and 
Bellaire. Consult agents for general information 
as to the best routes and passenger rates to all 
points M. G. CARREL, G. P.A., 

Hickox Bldg., Cleveland, O. 
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THE “CLEARFIELD” FIRE BRICE | 
MANUFACTURED BY ; ; 
THE CLEARFIELD FIRE BRICK CO., Limited, 
Office and Works at CLEARFIELD, PA. 
Room 305 Ferauson Bide., Pittsburg, Pa., John Richardson. Agent. | 
I ————, 








DOVER FIRE BRICK CO., 


MANUFACTURERS OF 


Furnace, Mili and Special Shape Fire Brick. 
Office, 44 Mercantile Bank Bldg.., 
CLEVELAND, OHIO 


beh 
BRICK «:...: 
F I ot Purposes. |THE FARREL xicr 


CHICAGO FIRE CLAY PRODUCT CO., | --- CRUSHER. 


518 Chamber of Commerce, CHICACO, ILL. | STANDARD OF THE WORLD. 
Farrel Foundry and Machine Co., 


FETNA FIRE BRICK COMPANY, 1q-i2220022" 077500 
Manaufacturers of the Celebrated Fi re B ri c k, 


AETNA HIGH GRADE FIRE BRICK, Cupola Blocks, 


Office and Works : OAK HILL, on10., Molding Sand and 
Ceneral Foundrv 


sgl y es 4 FOUNDRY MOLDING Supplies 
i ns RK MACHINES... jor THE HIGHEST GRADE ONLY. 


Stripping Plate Machines Operated by Steam 
or Compressed Air. 






















| 
Our new air power vibrator machine gives all the | 
advantages of stripping plate work, without the cost 
of stripping plates. | 

Write us about low cost of pattern installation. 
Wood or metal patterns used. 


(faq @ 
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THE TABOR MFG. CO,, Blizabeth, N. J,| THE GARDEN CITY SAND Co. 


Millett’s Patent Portable a. A. F. SMITH & CO., 


MANUFACTURERS OF 


Core Oven QyQ Fire Brick ana Clay, 





BEAVER COUNTY SAND STONE, 
Telephone 42. NEW BRIGHTON, PA. 


All complete and ready to put the fire in 
No one who makes small cores 
can afford to be without it. . 


DOUBLE DOORS. 
One closing the oven when the other is open, 
Saves Fuel, Saves Time. 
Send for Circular. 


MILLETT CORE OVEN CO., Brightwood, Mass. ~ 


The Core Ovens may be seen in the sample rooms of 
The S. Obermayer Co., either in Cincinnati or Chicago 
J. W. Paxson & Co., Philadelphia, Pa 


Holmes, Strachan & Co., 





* Royal Star” and “ Sclote Star” 
High Grade FIRE BRICK. 


Best for Rolling Mills, 

TRADE MARK Blast Furnaces, Foundries 
scorn etc. High grade Plastic and 
Flint Clays for all refractory 

purposes at favorable prices. 


The Scloto STAR Fire 
Brick Works 








PORTSMOUTH 
O10. 

















bs n¢ FE Manufacturers and Shippers H ag | 
Best made for Malieabie Established 
Steel < : 1871 
, Rolling Mill Furnaces iecdeneniin 
Savage Mountain and Cupola Linings. | ib. 
Holmes DETROIT. MICH. | 
’ 
BES Co 8 LATEST AND BEST. Selling Agents 
mt _ FOR i 
1 Brass Founders 
Supply Co.: 
are — | All tags and labels on genuine Covert 
f 8 Obermayer Co. | , ; 
All Right aa snaps, web goods, rope goods and chain 
C } 
eo and Chicago goods bear the above trade mark. 
14. Paxson Ca ~ -y* ng ~ 
Are Prices. Philadelphia COVERT MFG. CO. 
- Pa . oT 4 ‘ 
Send for cata- Patent No. 580,205. WEST TROY, N. ¥ 
logue if inter- ih _— McCormack 
ested 46 Ce A large and growing circulation among 
BE SURE YOU GET TME RIB Pittsburgh, Pa. | achine and foundry firms has 


BRASS FOUNDERS’ SUPPLY CO., Newark, N. J. "Sate tinea Widatiel talline: 
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LIDGERWOOD 












| 

THE | 

STANDARD HOISTING ENGINES 
BLOCK. Are built to Gauge on the Duplicate Part System. 
PATENTED, QUICK DELIVERY ASSURED. 


This is the latest 
addition to our line | 
of Chain Blocks. It 
is high in efficien- 
cy has an adjust- 
able automatic 
brake sustaining 
the load at any 

oint of the lift, 
oists and lowers 
rapidly, and being 
light and compact, 
can easily be taken 
from place to place. 


TRAVELING CRANES, OVERHEAD TRACKS, ETC. 


Reading Crane & Hoist Wks.. 


Reading. Pa. 


LINK-BELT. . 


Elevators and 
Conveyors, 






STANDARD © Busty and baty. 


Steam and Electric 
HOISTS. 


LIDCERWOOD MFC. CO., 
96 LIBERTY STREET, NEW YORK. 


Chicago, Cleveland, Philadelphia, 
Portland, Ore. Boston, New Orleans, 


THE BUCYRUS COMPANY, 


DESIGNERS AND BUILDERS OF 











Dredges, Steam Shovels, Excavating Machinery, Steam and 
H| Electric and Locomotive Cranes, Centrifugal Pumps, with 
Simple, Compound or Triple Expansion Engines, Pile Drivers 
a Cars, Placer Mining Machines. 


SOUTH MILWAUKEE, Wis. 
Malleable Buckets, Steel 


+HIGH+-SPEEDS- 
Ash Cars, Shafting, Pul- > AN E S *ELECTRIC*STEAM* HAND> 
MACHINERY 


slow oene noPs R - 
Lh Bol tanioe 6. + FOR HANDLING COALA> ORE 


Engineers, Founders, | | Tye BROWN HOISTING AND CONVEYING MACHINE Co CLEVELAND, Oo. 


Machinists. ... 
CHICAGO, U.S. A. 


Link-Beit Engineering Co. 
Phila. and New York. The Chemical Analyses of Iron, $4.00. 




















NEW YORK 26 CORTLANDT ST*+LONDON 39 VICTORIA ST. 'SM. 
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PIG CASTING MACHINES, scsi" 
a HRYL & PATTERSON, Ener & Contractors: mat i 


PITTSBURG, PA. ~~ <i | 
= ees Se 
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Subscribe for The IRON TRADE REVIEW, $3 per year. 


aCRANES 


Eleertic and 










































, Roller.Sleel and Special Chains. 


ELEVATORS Ie 


———- + 


Hand Power. 








| Engines, 
Boilers, 
| Derricks, 
3 | Ore & Coal 
fag WIRE CABLE | 4 |= —— S| Buckets, 
= | svg Clam Shell Buckets, Stone Quarry Ma- 
THE JEFFREY MFG. CO. “ -<w vom.” chinery and Car Unloaders. 


Columbus, Ohio. 











A large and growing circulation among machine EXCELSIOR IRON WORKS CO.., Cleveland, Ohio, 


shop and foundry firm 
Tue Inow Traps Review. ENCINEERS - FOUNDERS =- meendineee, 
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= | Le Chatelier’s 


PERFORATED METALS, °Y2°METES 


Recommended by the Highest Authorities. 


Successfully used in establishments 
for the manufacture of 


1 , , , s pEX 4 as amo e 
20)” p58 oP PX ast egls gay? sph? 's 1o: 70 aR se! Chemicals, Cement, : 
66 Sugar, Accumuilators 
LARGE AND & {RIED ASSORTMENT OF SIZES. CORRESPONDENCE SOLICITED. |e" | Terra Cotta. focnadescent }omee, 





3, THE ROBERT AITCHISON. sk © |iron and Stoel, Matieable Iron. 
i) “* PERFORATED METAL CO., 
VULCAN MFG. CO., Ltd., 


a 
off!®Ebom 5 0667368 emrex as, 1. gor? - os 
= ~ Sate tieees Pittsburg, Pa. 


noe os ae Station D. 


SHIFFLER BRIDGE COMPANY, 


STEEL CONSTRUCTION (223255252: 


Corrugated iron, Etc. 
IN ALL BRANCHES. Main Office and Works: 
48th Street and A.V, Ry., PITTSBURG, PA. 


BUILDINCS DESICNED AND ERECTED IN ALL Branch Offices : 
, PARTS OF THE WORLD. 1214 Betz Building, Philadel hia, Pa. 


Also by Boiler Inspectors, Schools and Colleges 
for hardening and annealing steel in roll 
foundries, etc. 














olen ca tbnabone ve. iis apolis, Mi 
228 Lumber an nneapolis nn. 
Roof Frames and Trusses. 1243 Marquette Building, Chicago, Ill. 
Blast Furnaces and Steel Works, 
Cupolas, Ladles, Converters, ONE EQUALS FIFTY. 


. ae When subscribers to MopERN MacHINERY want quota- 
Boilers, Tanks and Heavy Plate Work | ttonsthey get the results of fifty letters in less time 
: than it takes to write one through our 


BUYER'S CHECKING LIST. 
RITER-CONLEY MECC, CO, PITTSeUre, | consrented, isp, vy the Modern Machinsry Pub. co. 
. sp PA. 218 La Salle St , Chicago.) 






































Check Check 
tere Here 
UU Air Compressors. Aavils Brille, 5. Woche, B. Gnadevs 
= Ball and Ro ier Bearings Emery, Emery Wheels. 
= Belting, B. Dressing, h Lacing Plies 
—_ Blocks (Tackie Gauges, Satfece, te 
Ss Blowers Geam, © Cott “s pete. 
b—J Braws and Copper (Sheet, Rod ete S, Svanere, < wa 
= sc ngs (Brass Iron, Steel and Se 
= it ~ 7. Hammers Machinists’, Power, Drop 
= nputers athe 
= Conveying Machinery Piatic og Machiner ry 
= f —* “ ——y" Pe 
_ rop Forgings. rret Lathes 
= prenmee. se. (State otee.) LATER AND PLANER TOOLS 
a “he 
= ah ny na Netee'? Cutting, Knorling, Threeding 
. ot ‘ 
are the best for handling = Holsting Machinery, Dope. 
S| |-|ick waking Machincty aoe, 
_ . ” _ 
ORE,COAL,COKE = | | = sons 
Perforated M . . 
? ? = Pipe ant :P "ipe Threading Tools a 1 ——e M. Cutters 
- ae pe | Man! aand Wire) Planers 
AND LIMESTONE, 5| [sce 52°" "" =Fisi. nen 
- = ee rulleye, Sbafting, Hangers, Coup- 
a te pngace, Turabs noes -|punching and Shearing Machinery 
= < “ ‘ 
Cut shows Belt Conveyor used tocarry = A eo 
limestone from crusher at N. J. Zinc Co., = Engines, Bollers and Screws, Machine 
Franklin Furnace, N. J. = Bream Specialties. Speed Lndicators 
= Botere B Comonacé. 8. B. Cieagere. Spri q 
-_ ier Com dt de “S Cott 
Robins Conveying Belt Co., £| [ter tee wenn Teenend Bie 
- < verin Pt LT he 
y *? Ss Damper’ tiators _ Wireworking Machinery 
147-149 Cedar St., NEW YORK. & | |= [etsinee (Garand steam’ (State #.p |_| FOONDOT RQUIPHENT aD worrLise, 
= Engine | Gas) lgagiters ore Compovads, Core Forming Me- 
— ku anet Heads ebioes, Core Ovens 
4 CT Pend Water Meaters ‘ a 
orne Fillet Cutters 
nN Pieeke. 
" Grate wens costing Machines, M. Saad 
o tieatore Pickling + age 
ajector 41 
ex Laughlin & Co., Pittsburg, Pa. = oaheg 
, " Sane {ftere 
> hit 4 Biast Machi 
“un = P Valve Stems. Sekmapere. — 
Gas Heating - - - And Artificial Gas Separetore Temoling Barrote 
Gas Puddling - - - Producers of Every Traps sainare, "REUMATHC TOOL, 
Open Hearth - - - Description for Rolling ———, ™ ~|ceipoere 
Crucible - - - = - Mills, Steel and Brcine Zepig 200 |\-lemmere 
Machinists’ end Veendry 
Tube - - - - - - Tube Works. Bolt Comment Mepoties. omen 
Catters eaders — 
Bay-WE GUARANTEE to piace all Plants erected by us in successful operation. : ~ men. 
s., Cutting-of Mcbe Svperintendeat 
‘ : omar 
OU R NE Check opposits (or through) articles on which quota 


tions are desired. Immediately upon receipt we will 
advise the leading manufacturers of your wants and 
send you asample of MopERn M acHINERY,. 


University Bicycle Saddle ea. 


WILL SOON BE READY. THE 
LOOK FOR IT. IRON 


Parkhurst & Wilkinson Co., TRADE 
146-164 Kinzie Street, CHICAGO. REVIEW 


Is an increasingly valuable medium 
CREMER & BICKNELL, . . Chemists and Metallurgists,. . 24 Superior St., Cleveland, 0.| through which to sell equipment to 


—— Analytical and Testing Laboratory machine shops and foundries. 

Reports on chemical and metallurgical processes Analyses of ores, metals, fuels, railroad and 
foundry cuppa, etc. Assaying—Gold, silver, copper ores. echanical Tests of iron, Steel, etc. Our 
Testing Machine has been standardized by Insp of Ordnance, U.S. A., for use om government work. 
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a ID fu: SL. oo oe 
AND AND 
BLACK PLATE Emenee bag\~ SPECIAL 
ight Rails, Bl k, Pai d, 
BARS. eakeiene.” fajj/manae~ Rak aalten—= SH EETS. 
All Sizes of Channels, Sheets, Plain Ti d 
MERCHANT fess <—--* ells 
BAR Special Crimped & Terne Plate 
. Shapes SoS r ina. In All Crades. 





AETNA-STANDARD IRON & STEEL CO., Bridgeport, O. 





Oglebay, Norton & Co., 
LAKE SUPERIOR IRON ORES. 
— AGENTS — 

The Spanish-American Iron Co., 
Santiago, Cuba. 
CLEVELAND. PHILADELPHIA. 











THE OHIO STEEL COMPANY, | 


MANUFACTURERS OF 


Steel Rails, Billets, | 


Sheet and Tin Plate Bars. 


FURNACES: Pittsburgh, Pa. 


BECAUSE NOTHING BUT THE BEST MATERIAL IS USED 
“HONESTY IS THE BEST POLICY.” TO MAKE GOOD CASr.- 
INGS, USE THE BEST IRONS. 


<> CLINTON AND HECTOR 


aa BU) A 
We Inspected Foundry Irons 
FOR—— 


SOFTNESS, STRENGTH, FLUIDITY, UNIFORMITY. 
MANUFACTURED BY 
CLINTON IRON & STEEL CO. 
NEW YORK OFFICE: No. 15 Cortlandt St. 


STRIKES THE CENTER 















YOUNCSTOWN, OHIO. 


Chk hahacthacthathahauthathatheathatatataathathathathahadathateathathatutll thuteuteadeuteatadeal 


M. A. HANNA & CO, 


nh 
IRON ORE, 


PIG IRON AND COAL. 

















CLEVELAND, OHIO. 


| BI 


CLEVELAND ROLLINC MILL CO., 


CLEVELAND, OHIO, 
—— MANUFACTURERS OF—— 
BESSEMER AND OPEN-HEARTH STEEL, 


ooms, Billets, and Slabs, Steel Rails, Steel Beams, Channels and Angles. Steel Forgings, Bar 
Spring, and Sleigh Shoe Steel. Steel Wire of all kinds. Barbed Wire, Iron and Steel Plates, 
Galvanized and Black Sheet Iron and Steel Corrugated Iron Roofing. 


LAKE SUPERIOR CONSOLIDATED IRON MINES. 


HIGH GRADE MISSABE ORES. 











Adams, Ainslie, Duluth, Hibbing, Hartley, Linwood and Pillsbury Mines. 


OCLEBAY, NORTON & CO., Sales Agents - Cleveland, Ohio. 





MICKEEFREY & 60, 


PIG IRON, 
COAL AND COKE. 











LEETONIA, OHIO. 
HOUTUDUOOOOOQDNNOOAOOUOOGONOOOOOGOOUGADUGNHOUUEAUI 


Drake, Bartow & Co. 


515-516 Perry-Pavne Buliding, 
CLEVELAND. 


STEEL MANUFACTURERS 
AND BORAX USERS: 


Iam Sole Agent for a Patent Compound equal | 
to Borax in the Arts. Price perton or hundred 
less than Borax. Correspondence solicited 

D. 1. BACHMAN, 
Sole Agent Sparger’s Patent Welding Compound, 
Drawer 771, ROANOKE. VA. 














For Sale or Rent, but Sale Preferred. 


A valuable manufacturing plant, with two acres 
of land. Building is 4ox150 feet, two stories. 
Gooi Engine and Boiler; Boiler new, and well 
equipped with valuable machinery, shafting and 
belting, and tools for manufacturing vapor stoves, 
or other iron products. The N. WU. East & West 
Railroad runs by the building, and grading is 
done forall necessary side tracks. Satisfactory 
reasous given for selling. Address inquiries to 


A. GC. MUNSON, Medina, O, 


Ee. A. DELANO, 
50 to 52 So. Clinton St., Chicago. 


MANUFACTURER OF 


SHAFTING, PULLEYS & HANGERS. 


A Large Stock Constantly on Hand. 


CORRESPONDENCE SOLICITED. 





Pickands, Mather & Co., 


IRON ORE, PIC IRON 
AND COAL --- 


CLEVELAND, OHIO. 





qubcay, Why Use Expensive Oils ? 


YOU WILL WANT MORE OF 





0 = ...THE VULCAN LUBRICANT 
°: > ] sees 
x a AFTER HAVING TRIED IT. 
Pa 
“3 : Costs Less than 2 Cents a Gallon. 
Not a new article by any means I csn show that I am now sup 
Z plying and have supplied some very good people for the past 14 years 
VER oe FULL DESCRIPTIVE CIRCULAR UPON REQUEST 
ICA A. F. BOETTCHER, 


ESTABLISHED 1885, Rowlands, Pa. 
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a Presic J. R AUGI EY, Vice-Pres 
MMC CUR TZ, Sec'y & Treas. | ‘EWMYI Manager 
WASHINGTON GOAL & COKE GO. 

3,500 Acres of Coal. 
5,000 Tons Daily Capacity. 350 Individual Coal and Coke Cars. 
For Steel Works, Rolling Mills, Tin Plate Works, Locomotive Fuel, etc. For Bee Hive or By-Product Ovens. 
Our WASHINCTON COKE 
Is unsurpassed for uniform purity and general satisfaction in Blast Furnace and Cupola Practice. 
Quality and prompt attention to shipments insure us the preference. 
Ceneral Office, Sales Office, Pittsburg, Pa.. 

DAWSON, FAYETTE CO., PA. N. P. HYNDMAN, Sales Agent. 











Eros TRIMMENS. 
REDUCE the COST of PATTERNS 


{0 Sizes---Over 11,000 Sold. 
BUY OF THE ORIGINAL MANUFACTURERS. 


Let us send you one to try,—then, if 
you don’t wantit return it. That's 


OUR STANDINC OFFER. 
Why Not Order at Once? 


Price $12, and upwards, “sori 
Also remember our 

Machine Tools, Shapers, Punch Presses, 

Our No.8 F. TheLatest and Largest. Cuts — rae woes Hand Hitters, Manigse 

| Bin, High, or 24 1-2in. Long. Spindle Drills, Etc. 

Bed (24in. x 40in.) Swivels on Column. Write for Catalogue. 


7 
Fox Machine Co.. ibttene Rapids, Mich 


| 
j 
| 





LEVIATHAN 


Belting 


Is the strongest, 
runs the most even- 
IY and best adapted 
or Cotton, Woolen, 
Saw and Planing 
Mills, Brick and 
Tile Works and 


Heavy Driving 
Generally. 


MAIN 
BELTING 
CO. 


1219-1235 Carpenter 
Street 


PHILADELPHIA. 
120 Pear! Street, 
BOSTON. 
55 & 57 Market St., 
CHICAGO. 







































| Air Compressors = 


for Air Lift Well Pumping. 










Air Compressors 


for Rock Drills, Coal Cutters, Air Hoists 
and Pneumatic work generally. 


Pressure Pumps 


for Cotton Oil Mills and Cotton Com- 
pressors. 


Steam Pumps, 


Single and Duplex, of all sizes and for all 
purposes. 


Duplex and Triplex POWER PUMPS.) 


CORRESPONDENCE SOLICITED. 


HALL STEAM PUMP COMPANY. Pittsbure, Pa. 


Who builds the best Mine Pump? 


Deepest stamped. Most artistic. The only 
ones in Classified Designs. Write to-day for 
details. THE BERGER MFG. CU., Canton, 0. $ 


Press Clippings. 
If you want THE BEST THINGS Fred. M. Preseott Steam Pump Co., 


printed on any particular subject or ALL rATTIOE ER wre 
that is published about it everywhere, MEL WAVEEE - WES. 
YOU CAN GET IT FROM US. Clip- 
pings mailed daily. 


We read practically every newspaper 
and periodical that is ublished. Busi- OUNDERS 
ness men and others find our service very 
valuable to them. Rates, $1 per month INISHERS ivi ' 
° — 


and upwards. _ 
Write for particulars. — 3 — ar ae A — 1 es eb ae] —) a @iebla! t- cas 


beatae ice ger Best Bronze, Babbitt Metals, Brass and Aluminum CA4STINSS.,., 


536 Fifth Avenue, Curcaco. 
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Air Compressurs— 
Edw. P. Allis Co., Milwaukee, Wis. 
Rand Drill Co., Chicago, Ill. 

The Lane & Bodley Co., Cincinnati, O. 


Air Lift Pumps— 
‘ Air Compressor Works, New York. 


Te Ingersoll-Sergeant Drill Co., New York. 


Analytical Chemists— 
_—— & MacKenzie, Chicago, I. 


F. A. Emmerton, Cleveland, O. 
O. Textor, Cleveland, oO 
The Robert W. Hunt & Co., Chicago, Ill. 
‘ohn T. Jones & Co., Chicago, Ill. 

odgett Britton & Co., Warrenton, Va. 
er & Bicknell, Cleveland. O. 


Anneali Boxes— 
Siechen ler & Construction Co., Lowellville, 
Ohio. 


Anti-Friction Metal— 


MG HL. Besly & Co., Chicago, 11 

Cc. " cago, Ill. 

Swarts Metal Refinin eS". Chicago, Il. 
Perfect Lubricating M. tal Co., Cincinnati, ©. 
Merchant & Co., Inc., Philadelphia, Pa. 
Lorain Foundry Co., Lorain, O. 

Henry L. Schwarzenberg, Cleveland, O. 


Balls— 
Cleveland Ball & Screw Co., Cleveland, O. 
Bar Iron and Steel— 
#itna-Standard Iron & Steel Co., Bridgeport, O. 
Bourne-Fulier Co., Cleveland, O. 
Bearing Metal— 
CC. &. Besly & Co., Chicago, Il. 
Swarts Metal Refining Co., Chicago, Ill. 
Perfect Lubricating Metal Co., Cincinnati, O. 
Merchant & Co., Inc., Philadelphia, Pa. 
F. R. Phillips Sons’ Co., Philadelphia, Pa. 
Henry L. Schwarzenberg, Cleveland, O. 


Bellows— 
The S. Obermayer Co., Cincinnati, O. 


Me. H. Beal 
c. H. y & Co., Chi , Til. 
The Chicago Rawhide Mfg. Co., Chicago, Il. 


The Gandy Belting Co., Baltimore Md. 
Cleveland Tool & upply Co., Cleveland, O. 
Main Belting Co., Ph elphia, Pa. 


Belt Conveyors. 
Robins Conveying Belt Co., New York City. 


Belt Lacing— 
The Bristol Co., Waterbury, Conn. 


Blacksmith and Oarriage Supplies— 
Cc. H. Besly & Co., Chicago, Ill. 


Black Lead— 
The 8S. Obermayer Co., Cincinnati, O. 


Blast Furnace Machinery— 
Excelsior Iron Works Co., Cleveland, O. 


Blast aes Wee , . 
Boiler Co., Youngstown, O. 
Mechen Boller & Construction Co., Lowellville, 


The Wm. B. Pollock Co., Youngstown, O. 
Riter-Conley Mfg. Co., Pittsburg, Pa. ; 
Southwark Pousdry & Machine Co., Philadel- 


phia, Pa. 


Blowers— 
B. F. Sturtevant Co., Boston, Mass. 


Blowing Engines— , 
Southwark Foundry & Machine Co., Philadel- 
phia, Pa. 
Boltlers and Boiler Attachments— 
The Wm. B. Pollock Co., Youn oO. 
Cahall Sales Department, Pittsburg, Pa. 
En Boiler Co., Youngstown, O. 
The Edward P. Allis €o., Milwaukee, Wis. 
Hooven, Owens & Rentschler Co., Hamilton, O. 
Harrison Safety Boiler Works, Philadelphia. 
Lane & Bodley Co., Cincinnati, O. : 
Mechan Boiler & Construction Co., Lowellville, 
Ohio. 
Wm. Cramp & Sons, Philadelphia, Pa. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
The Aultman Co., Canton, O. 
Fraser & Chalmers, Chicago, I11. 
Excelsior Iron Works Co., Cleveland, O. 
James Bonar & Co., Pittsburgh, Pa. 
W. P. Davis Machine Co., Rochester, N. Y. 


Boller Cleaners— j 
Union Boiler Tube Cleaner Co,, Pittsburg, Pa. 


Boller Covering— 
Cc. H. Besly & Co., Chicago, Il. 


Boller Compounds— 
The Ironsides Company, Columbus O. 


Boller Fronts and Fittings— 
The Lane & Bodley Co., Cincinnati, O 
Playford Stoker Co., Cleveland, O. 


Boiler Tubes— 
8. Fix Sons, Cleveland, O. 
National Tube Works Co., McKeesport, Pa. 
Shelby Steel Tube Co., Cleveland, O., 


Boller Tube Cleaners— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa 


Bolts and Nuts— 
Upson Nut Co., Cleveland, O. 


Voring and Turning Mills— 
H. Bickford, Lakeport, N. H. 
U. Baird Machinery Co., Pittsburg, Pa. 

— & Harris Machine Tool Co., Springfield, 
ass. 


“rasa Castings— 
J. J. Ryan & Co., Chicago, I11. 
Lorain Foundry Co., Lorain, O. 


Bridges— 
Shiffier Bridge Co., Pittsburg. 


uildings Steel Frame.)— 
Shiffer Bridge Co., Pittsburg. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 


Buckets and Derricks— 
Excelsior Iron Works Co., Cleveland, CO. 


Car Unloaders— 
Excelsior Iron Works Co., Cleveland, O. 


Carrying Tongs— 
Vulcan Mfg. Co., Pittsburg, Pa. 


Castings— 
Seaman-Sleeth Co., Pittsburg, Pa. 
Lane & Bodley Co., Cincinnati, O. 
Hooven, Owens & Rentschler €o., Hamilton, O. 
W. A. Jones Foundry Co., Chicago, Ill. 
Brass Founders’ Supply Co., Newark, N. J. 
The Aultman Co., Canton, O. 
Rivetside toundry Co., Cleveland, O. 
‘ Wheeling Mold & Foundry Co., Wheeling, W. 
va. 
Lorain Foundry Co., Lorain, O. 
Casting: (Aftuminam)— 
J.J. Ryan & Co., Chicago, Ill. 


Castings (Bra-«'— 
. J. Ryan & Co., Chicago, Tl. 
orain Foundry Co Lorain. O. 


Castings (Brouze)— 
J. J. Ryan & Co., Chicago, Ill. 
Lorain Foundry Co., Lorain, O. 


Castings (Malleabie)— 
Acme Mal!leable Iron Works, Buffalo, N. Y. 


Cement 
The Brier Hill Iron & Coal Co., Youngstown, O. 
Garden City Sand Co., Chicago, [I1. 


Chain Hoiste— 
Edwin Harrington Son & Co., Philadelphia, Pa. 
Reading Crane & Hoist Works, Reading, Pa. 


Chain Belting— 
—_ & Patterson, Pittsburg, Pa. 
e whey . Co., Columbus, O. 
ink-Belt achinery Co., Chicago, Ill. 
The Aultman Co., Canton, O. 
Sprocket Chain Mfg. Co., Detroit, Mich. 


Chanpelers— 
The Ingersoll-Sergeant Drill Co., New York. 


Charcoal—(Lump, powdered, granulated)— 
The S. Obermayer Co., Cincinnati, O. 


Chem ista— 
Dickman & MacKenzie, Chicago, Il. 
F. A. Emmerton, Cleveland, 0. 
O. Textor, Cleveland, O. 
The R. W. Hunt & Co., Chicago, Il. 
John T. Jones & Co., Chicago, Iil. 
J. Blodgett Britton & Co, Warrenton, Va. 
Cremer & Bicknell, Cleveland, O. 
We Fu Go Co., Cincinnati, O. 


Chitled and Sand Roll«— 

Wm. Tod & Co., Youngstown 0 

Seaman, Sleeth Co., Pittsburg, Pa. 

Riverside Foundry Co., Cleveland, O. 

Tottea & Hogg Ironand Steel Foundry Co., 
Pittsburg, Pa. 

F.R Phillips Sons’ Co., Philadelphia, Pa. 

Lorain Foundry Co., Lorain, O. 


Chucks— 
Skinner Chuck Co., New Britain, Conn. 


Coal Cutters— 
The Ingersoll-Sergeant Drill Co., New York. 
Jeffrey Mfg. Co., Columbus, O. 


Coal Screens— 
Rob’t. Aitchinson Per. Metal Co., Chicago, I11. 
Harrington & King Per. Co., Chicago, IIl. 
Jeffrey Mfg. Co., Columbus, O. 

The Aultman Co., Canton, O. 

oal and UCvke— 

Forster, Waterbury & Co., Shienge, Til. 

H. C. Frick Coke Co., Pittsburg, Pa. 
McKeefrey & Co., Leetonia, O. 

Washington Coal and Coke Co., Pittsburg, Pa. 
Pickands, Mather & Co., Cleveland, O. 

Coal Handling Machinery. 

Robins Conveying Belt Co., New York City. 

Coal Mining Machinery— 

Jeffrey - Co., Columbus, O. 
Webster mp & Lane Machine Co., Akron, O. 

Conveyors— 

= ay | Mfg. Co., Columbus,O. 
| eyl & Patterson, Pittsburg, Pa. 
Link-Belt Machinery Co., Chicago, Til. 
The Aultman Co., Canton, O. : 
The Brown Hoisting and Conveying Machine | 
Co., Cleveland, 0. 

| Webster Camp & Lane Machine Co., Akron, O. 

| Robins Conveying Belt Co., New York City. 


Com parometers— 
Vulcan Mfg. Co., Pittsburg, Pa. 
pm ey Air Shop Tools— 
Clayton Air Com r Works, New York City. 
Rand Drill Go. Chicago, Ill. . 
The In 11-Sergeant Drill Co., New York. 
Q & CCo., Chicago, Ill. 
| American Pneumatic Tool Co., New York City. 
Manning, Maxwell & Moore, New York City. 





Compression Coupling-— 
The Aultman Co., Canton, O. 
Geo. B. Sennett Co., Youngstown, Ohio. 


Contrac ors for Cleaning Boilers — 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 


Core Uvens— 
Millett Core Oven Co., Brightwood, Mass. 


Corragated [ron— 
Berger Mfg. Co., Canton, O. 
#tna-Standard Iron & Steel Co., Bridgeport, o. 


Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O. 
Marion Steam Shovel Co., Marion, O. 
Edwin Harrington, Son & Co., Philadelphia. 
Reading Crane & Hoist Works, Reading, Pa. 
a —y + Co., — Milwaukee. Wis. 
rown Hoisting and Conveying Machi 
Cleveland, Ohio. . _ estes. 
Excelsior Iron Works Co , Cleveland, O. 
Manning, Maxwell & Moore, New York City. 


Cruacibles— 
Henry L. Schwarzenberg, Cleveland, 0. 


Cupolas— 
Riter-Conley Mfg. Co., Pittsburg, Pa. 


Dirs— 
Danielson Machine & Tool Co., Cleveland, 0, 


Dredge~.— 
Marion Steam Shovel Co., Marion, O. 
The Bucyrus Co., South Milwaukee, Wis. 


Drill Grinders— 
J Wendell Cole, Columbus, O. 


Drill Presse«— 
W. P. Davis Machine Co., Rochester, N. y. 
C. UH. Besly & wo., Chicago, ill. 
U. Baird Machinery Co., Pittsburg, Pa. 
Edwin Harrington, Son & Co. Philadeiphie, 
Fox Machine Co., Grand Rapids, Mich. 
Bickford Drill & Tool Co., Cincinnati, O. 
Cleveland Tool & Supply co., Cleveland, O. 
a & Harris Machine Tool Co., Springfield 
Mass. 
Manning, Maxwell & Moore, New York City. 
Danielson Machine & Too! Co., Cleveland, O. 


Drop Forgiogs— 
Wyman & Gordon, Worcester, Mass. 


Drop Presses— 
Bertsch & Co., Cambridge City, Ind. 
C. H. Besly & Co.. Chicago, Til. 
Fox Machine Co . Grand Rapids, Mich. 
E. Konigslow & Bro., Cleveland, O. 
Danielson Machine & Tool Co , Cleveland, O. 


Drop Hammers— 

Baush & Harris Machine Too! Co., Springfield 
Mass. 
Dry Kilns— 

B, F. Sturtevant Co., Boston. 


Dynamos— 
Jeffrey Mfg. Co., Columbus, O. 


Eave Troughs and Oonductors— 
Berger Mfg. Co., Canton, O. 


Elevators— 
The Lane & Bodley Co., Cincinnati, O. 


Elevating and Conveying Machinery— 

Heyl & Patterson, Pittsburg, Pa. 

{S 7 Co., Columbus, O. 

ink-Belt Machinery Co., Chicago, I11. 

Lidgerwood Mfg. Co., New York City. 

The Aultman Co., Canton, O. 

The Brown Hoisting and Conveying Machine 
Co., Cleveland, O. 
Webster Camp & Lane Machine Co., Akron, O 
Sprocket Chain Mfg. Co., Detroit, Mich. 
Robins Conveying Belt Co., New York City. 
Excelsior Iron Works Co., Cleveland, O. 


Emery and Corandum Wheel«— 
C. H. Besley & Co , Chicago, Il. 
j. Wendel: Co'e Columbus and Chicago. 











ae mee ne Kmery Wheel Co., Chicago, III. 
Cleveland Tool & Supply Co., Cleveland. O. 
W. P. Davis Machine Co., Rochester, N. Y.; 


Emery Wheel Machinery— 
J. Wendell Cole, M. K., Columbus, 0O., or Chi- 


cago, Tl. 

. H, Besly & Co., Citeage, Til. 
ae ee Emery eel Co., Chicago, Ill. 
Cleveland Tool & Supply Co., Cleveland, O 


Engineers and Oontractors-- 
Hey! & Patterson, Pittsburg, Pa. 
oo Boiler & Construction Co., Lowell ville 
°. 
E. E. Erickson, Pittsburg, Pa. 
John T. Jones & Co., Chicago, Ill. 
Riter-ConleyMfg. Co., Pittsburg, Pa. 
Jeffrey Mfg. Co., Columbus, O. 
Alex Laughlin & Co., Pittsburg, Pa. 
We Fu Go Co., Cincinnati, O. 
James Bonar & Co., Pittsburg, Pa. 








Ergine Packing— 
Jenkins Bros., New York City. 
C. H. Besly & Co., Chicago, Il. 


Engineers’ Supplies— 
C. H. Besly & Co., Chicago, IIl. 
Jenkins Bros., New York City. 


Engine Lathes— 
U. Baird Machinery Co., Pittsburg, Pa. 


Engines (Oil)— 
The Aultman Co., Canton, O. 


Engines (Steam)— 





W. P. Davis Machine Co., Rochester, N. Y. 


a D> 


| 
| 
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‘Giward P. Allis Co,, Milwaukee, Wis. 
The Hooven, Owens & Rentschler Co 
iiton, O & Bodley Co.. Cincinnati, O. 


ine Aultman Canton, O. 


Feo tee Hose Iron and Steel Foundry Co., 


Pittsburg, Pa. 
halmers, Chicago, Ill. : 
pdt: Foundry & Machine Co., Philadel- 


Phis. cs Bonar & Co., Pittsburg, Pa. 


and Electrotypers— 
ed! Electrotype & Engraving Co., Cleveland, 


oO. 
1 Engraving Co., Cleveland, O., 
a ~ big leveland, O. 


ust Heating Apparatas— 
B. F. Sturtevant Co., Boston, Mass. 


American Gas Furnace Co., New York City. 
B. F. Sturtevant Co., Boston, Mass. 


ater Heaters and Purifiers— 
WSurrioos Safety Boiler Works, Philadelphia, Pa. 
‘ames Bonar & Co., Pittsburg, Pa. 
'e Fu Go Co., Cincinnati, O. 
Austin Separator Co., Detroit, Mich. 


Makers of— 
rn Besly & Co., Chicago, Ill. 


Fire Brick and Olay— 

. V. Rose, Sharon, Pa. 
talon Mining Co., Mt.Savage, Md. 
Clearfield Fire Brick Co., Clearfield, 
Dover. Fire Brick Co., Cleveland. Pa. 

F. B. Stevens, Detroit, Mich. 

Chicago Fire Clay Product Co., Chicago, Ill. 
Scioto Star Fire Brick Works, Portsmouth, O. 
Kentucky Fire Brick Works, Portsmouth O. 
re Brick Co., South Webster, O. 


Fire Brick Co., Oak Hill, O. 
ey mill Fire Brick & Coal Co., Oak Hill, O. 


Fire Proof Uovering— 
Cc. H. Besly & Co., Chicago, Ill. 


Flexible Shafts— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 
Flue Cleaners— 
Union Boiler Tube Cleaner Co., Pittsburg, Pa. 


Foot and Power Lathes— 
U. Baird Machinery Co., ant Pa. 
Edwin Harrington Son & Co., Philadelphia, Pa 


Foundries— 

Wm. Tod & Co., Youngstown, O. 
Seaman, Sleeth Co., Pittsburg, Pa. 
The Lane & Bodley Co., Cincinnati, O. 
Hooven, Owens & Renischier Co., Hamilton, 0. 
W. A. Jones Foundry Co., Chicago. 
fefrey Mfg. Co., Columbus. O. 

rass Founders’ Supply Co., Newark, N. J. 
The Aultman Co., Canton, O. 
Riverside Foundry Co., Cleveland, O. 
I, & BE. Greenwald Co., Cincinnati, O. 
Wheeling Mold & Foundry Co., Wheeling, W.Va. 
Excelsior Iron Works Co., Cleveland, O. 

Foundry Supplies— 

Clearfield Fire Brick Co., Clearfield, Pa. 
The Ohio Sand Co., Conneaut, O. 
Union Mining Co., Mt. Savage, Md. 
Dover Fire-Brick €o., Cleveland, O. 
A, F. Smith & Co., New Brighton, Pa. 
Tabor Mfg. Co., Elizabeth, N. J. 
F. B. Stevens, Detroit, Mich. 
Millett Core Oven Co. Brightwood, Mass. 
Cleveland Facing Miil Co., Cleveland. O. 
Garden City Sand Co., Chicago, I1l. 
Chicago Fire Clay Product Co., Chicago, Ill. 
Brass Founders’ Supply Co., Newark, N. J. 
Vulcan Mfg. Co., Pittsburg, Pa. 
Scioto Star Fire Brick Works, Portsmouth, O. 
Kentucky Fire Brick Works, Portsmouth, O. 
Webster Fire Brick Co., South Webster, O. 
#itna Fire Brick Co., Oak Hill, O. 

. V. Rose, Sharon, Pa. 

k Hill Fire Brick & Coal Co., Oak Hill, O. 
Holmes, Strachan & Co., Chicago, Iil. 
Newport Sand Bank Co., Newport, Ky. 
Henry L. Schwarzenberg, Cleveland, O. 

Foundry Facings— 
Cleveland Facing Mill Co., Cleveland, O. 
Forgings— 
Cleveland City Forge & Iron Co., Cleveland, O. 
Bethlehem Iron Co., South Bethlehem, Pa. 
Breeburn Steel Co., Braeburn, Pa. 
Wyman & Gordon, Worchester, Mass. 


Friction Metal— 
C. H. Besly & Co., Chicago, I11. 
Swarts Metal Refinin &. Chicago, Ill. 
Perfect Lubricating Metal Co., Cincinnati, O. 
Merchant & Co., Inc., Philadelphia, Pa. 
F. R. Phillips’ Sons Co., Philadelphia, Pa. 
Menry L.. Schwarzenberg, Cleveland, O. 


Furnaces— 
Playford Stoker Co., Cleveland, O. 


Furnace Linings— 
Union Mining Co., Mt. Savage, Md. 


Fuel Oil Burners— 
W. 8. Rockwell & Co., New York City. 


Galvanized Iron— 
Apollo Iron & Steel Co., Pittsburg, Pa. 


aiaesint wr 
tua-Standard Iron & Steel Co., Bri ,o 
Apollo Iron & Steel Co., Pittsburg, wa 





Galvanizing Pots— 
The Wm. B. Pollock Co., Youngstown, O. 


Gauge Cocks— 
James Bonar & Co., Pittsburg, Pa. 
Gearing. 


I. & KB. Greenwald Co., Cincinnati, O. 
The R. D. Nuttall Co., Allegheny, Pa. 
The Van Dorn & Dutton Co., Cleveland, O. 


Gear Cutting— 
The R. D. Nuttall Co., Allegheny. Pa 
Brainard Milling Machine Co., Hyde Park, Mass. 
The Van Dorn & Dutton Co., Cleveland, O 


Gear Cutters— 
Brainard Milling Machine Co., Hyde Park, Mass. 


Gear Lubricants— 
The Ironsides Company, Columbus, O. 


Grease— 
A. F. Boettcher, Rowlands, Pa. 
Grindstones— 

Cc. H. Besly & Co., Chicago, I1l. 
Graphite Paint— 

Jos. Dixon Crucible Co., Jersey City N. |. 
Grate Bars— 

Geo. B, Sennett Co., Youngstown, Ohio. 
Gray Iron Casti 


W.A. Jones Foun Co., Chicago, Ill. 


The Lane & Bodley Co., Cincinnati, 0 
Brass Founders’ Supply Co., Newark, N. J. 
Hack Saws— 


Millers Falls Co., New York City. 
Q & C Co., Chicago, Ill. 


Hangers— 

B. A. Delano, Chi , Til. 

Dodge Mtg. Co., Mishawaka, Ind. 

The Aultman Co., Canton, O. 

Jones & Laughlins, Ltd., Pittsburg, Pa. 

1. & E. Greenwald Co., Cincinnati, O. 
Harness Snaps— 

Covert Mfg. Co., West Troy, N. Y. 
Hoiste— 

Edwin Harrington Son & Co., Philadelphia. 

Reading Crane & Hoist Works, Reading, Pa. 

The Lane & Bodley Co., Cincinnati, C. 

The Aultman Co., Canton, O. 

Lidgerwood Mfg. Co., New York City. 
Heaters and Purifiers— 

Safety Boiler Works, Philadelphia. 

james Bonar & Co., Pittsburg, Pa. 

We Fu Go Co., Cincinnati, O. 

Austin Separator Co., Detroit, Mich. 
Heating and Ventilating Apparatus 

B. F. Sturtevant Co.. Boston. 
Heavy Hardware— 

C. H. Besly & Co., Chicago, II. 

Parkhurst & Wilkinson Co., Chicago, Hl. 


Hoisti nes — 
The dard. Allis Co,, Milwaukee, Wis. 
Earle C. Bacon, New York City. 


The Lane & Bodley Co., Cincinnati, O. 

Lidgerwood Mfg. Co., New York Cite. 

The Aultman Co., Canton, O. 

Webster, Camp & Lane Machine Co., Akron, O. 

Excelsior Iron Works Co., Cleveland, O. 
Hoisting Machinery— 

Link-Belt Machinery Co., Chicago, I! 

Reading Crane & Hoist Works, Reading, Pa. 

eg A fg. Co., Columbus, O. 

¢ Lane Jey Co.. Cincinnati, 0 

Excelsior Iron Works Co., Cleveland, O. 

Karl C. Bacon, New York City. 

Lid Mfg. Co.. New Vork City. 

Heyl & Patterson, Pittsburg, Pa. 

The Aultman Co., Canton, O. 

The Brown Hoisting and Conveying Machine 
Co., Cleveland, O. 

Webster, Camp & Lane Machine Co., Akron, O. 

Robins Conveying Belt Co., New York 
City. 
Horse Shoes— 

Phoenix Horse Shoe Co., Joliett, Il. 
Hotels— 

United States Hotel Co., Cleveland, O. 
Hydraulic Machinery— 

Stilwell- Bierce & Smith-Vaile Co., Dayton, O. 


Impulse Cleaners— 
Union Boiler Tube Cleaner Co,, Pittsburg, Pa, 


Ingot Molds— 
Lorain Foundry Co., Lorain, O 


Injectors— 
C. H. Besly & Co.. Chicago. Il 
Manning, Maxwell & Moore, New York City. 
James Bonar & Co., Pittsburg, Pa. 


Insurance Companies— 
Hartford Steam Boiler I. & I. Co., Hartford, Ct 


[ron Buildings— 
Shiffier Bridge Co.. Pittsburg, Pa. 
Riter-Conley Co., Pittsburg, Pa. 


Iron Nails and Steel— 
Bethlehem Iron Co., South Bethlehem, Pa. 
C. H. Besly & Co., Chicago, Ill. 
KR. H. Stroud & Co., Chicago, I1l. 
Parkhurst & Wilkinson Co., Chicago, Ill. 


Iron and Steel Roofing— 


Berger Mfg. Co., Canton, O. 
Aitna-Standard Iron & Steel Co., Bridgeport, O. 
Iron Ore— 


Lake Superior Consolidated Iron Mines New 
York City, N. Y. 
aw Norton & Co., Cleveland, O. 
q * nna & Co., Cleveland, O. 
Drake Bartow & Co.,Cleveland, O. 
Pickands. Mather & Co., Cleveland, O. 


Iron Working Tools— 
H. Bi Loheneet, N. H 
C. H, Besly & Co., Chicago, Ill. 








The F. B. Shuster Co., New Haven, Conn. 

U. Baird Machinery Co., Pittsburg, Pa. 

Fox Machine Co., Grand Rapids, ch. 

Armstrong Bros. Tool Co., Chicago, Ill. 

The Armstrong Mfg. Co. Bridgeport, Conn. 

Bickford Drill & Tool Co., Cincinnati, O. 

Skinner Chuck Co., New Britain, Conn. 

Cleveland Tool & Supply Co., Cleveland, 0. 

Brainard Milling Machine Co., Hyde Park, Mass. 

Baush & Harris Machine Tool Co., Springfield, 
Mass 

Danielson Machine & Tool Co., Cleveland, 0. 

Manning, M«xwell & Moore, New York City. 

Cleveland Ball & Screw Co., Cleveland, U. 

W. P. Davis Machine Co., Rochester, N. Y. 
Link Heitlug 

The Jeffrey Mfg. Co., Columbus, O. 

Link-Belt Mac a Co., Ghicago, Ill. 

Heyl & Patterson, Pittsburg, Pa. 

The Aultman Co., Canton, O. 


Ladles— 
The S. Obermayer Co., Cincinnati, O. 
Lathes— 
W. P. Davis Machine Co., Rochester, N. Y. 
U. Baird Machinery Co., Pittsburg. Pa. 
Bickford Drill & Tool Co., Cincinnati, O. 
Danielson Machine & Tool Co., Cleveland, O 
Manning, Maxwell & Moore, New York City. 
Lubricators— 
A. F. Boettcher, Rowlands, Pa. 


Machinery Name Plates— 
August Becker, Boston, Mass. 
Machinists’ Tools and Supplies— 
W. P. Davis Machine Co., Rochester, N. Y. 
H. Bickford, iak rt, N. oH. 
C. H. Besly & Co., Chicago, Ill. 
U. Baird Machinery Co., Pittsburg, Pa. 


Fox Machine Co., Grand Rapids, Mich. . 
Armstrong Bros. Tool Co., Chicago, Ill. 
Bickford Drill & Tool Co., Cincinnati, O. 
Parkhurst & Wilkinson Co., Chicago, I11. 
Skinner Chuck Co., New Britain, Conn. 
Cleveland Tool & Supply Co., Cleveland, O. 
Baush & Harris Machine Tool Co., Springfield, 
Mass. 
Danielson Machine & Tool Co,, Cleveland, O. 
Manning, Maxwell & Moore, New York City. 
Western Mfg. Co , Springfield, O. 
Machine Screws— 
Cc. H. Besly & Co., Chicago, Ill. 
Machine Shops— 
The R. D. Nuttall Co., Allegheny, Pa. 
The Lane & Bodley Co., Cincinnati, O. 
H. A. Streeter, Chicago, Ill. 
Machinery and Tool Steel— 
C. H. Besley & Co., Chicago, Ill. 
Breeburn Steel Co., Braeburn, Pa. 
Crescent Steel Co., Pittsburg, Pa. 
La Belle Steel Co., Pittsburg, Pa 
Sanderson Bros. Steel Co., Cleveland, O. 
Byron H. White, Chicago, Il. 
orris & Bailey Steel Co., Pittsburg, Pa. 
Magnesia ee 
C. H. Besly & Co., Chicago, Ill. 
Malleable Castings— 
Acme Malleable Iron Works, Buffalo, N. Y. 
Maocufacturing Chemists. 
We Fu Go Co., Cincinnati, O. 


Manufactured Iron & Steel— 
Bourne-Fuller & Co., Cleveland, O. 
Cleveland Rolling Mili Co., Cleveland, 0. 
Aitna-8 ron & Steel Co., B ,o 
The Morris & Bailey Steel Co., Pittsburg, Pa. 
Parkhurst & Wilkinson Co., Chicago, nt 
Ohio Steel Co., Youngstown, O. 
Metal Bearings— 
C. H. Besly & Co., Chicago, Il. 
Perfect Lubricating Metal Co., Cincinnati, O. 
Merchant & Co., Inc., Philadelshia, Pa. 
Swarts Metal Refining Co., Chicago, Ills. 
F. R. Phillips’ Sons Co., Philadelphia, Pa. 
Henry L. Schwarzenberg, Cleveland, O. 
Milling Machines— 
W. P. Davis Machine Co., Rochester, N. Y. 
U. Baird ey ne! Co. ee ag Pa. 
Fox Machine Co., rand Rapids, Mich. 
Brainard Milling Machine Co., Hyde Park, Mass 
Danielson Machine & Tool Co., Cleveland, O. 
Manning, Maxwell & Moore, NewYrok City. 
Mini Machin _ 
c. H Besly & Co. icago, Ill. 
The Edward P. Allis Co., Milwaukee, Wis. 
Earle C. Bacon. New Vork City. 
The Lane & Bodley Co., Cincinnati, O. 
Jeffrey Mfg. Co., Columbus, O. 
Lid Mfg. Co., New York City. 
Wm. Cramp & Sons, Philadelphia, Pa. 
The Bu s Co., South Milwaukee, Wis. 
Marion Steam Shovel Co., Marion, O. 
Webster, Camp & Lane Machine Co., Akron, O. 
Fraser & Chalmers, Chicago, Ill. 
Robins Conveying Beit Co., New York City. 
Excelsior Iron Works Co., Cleveland, O. 
Mine Pumps— 
F. M. Prescott Steam Pump Co.,Milwaukee, Wis, 


Molding Machines— 
Tabor Mfg. Co., Elizabeth, N. J. 


Molding Sand— 
Ohio Sand Co., Conneaut. U. 
F. B. Stevens, Detroit, Mich. 
Garden City Sand Co., Chicago, Iil. 
Newport Sand Bank Co., Newport, Ky, 
Name Plates— 
August Becker, Boston, Mass. 


Nickel Plating Outfite— 

Northampton Emery Wheel Co., Chicago, I!! 
Nuts and Bolts 

Upson Nut Co., Cleveland, O. 
Oilless Bearings— 

C. H. Besly & Co., Chicago, Il. 


Oll Burners— 
W. 8. Rockwell & Co., New York City, 
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Oil Caps— 
C. H. Besly & Co. Chicago, [il. 
James Bonar & Co., Pittsburg, Pa 
Oil Filtters— 
James Bonar & Co., Pittsburg, Pa. 


Oil Pumps— 
C. H. Besly & Co., Chicago, Ill. 

Oil Separators— 
Harrison Safety Boiler Works, Philadelphia, Pa. 
Austin Separator Co., Detroit, Mich. 


Ore Orushers— 
The Edward P. Allis Co., Milwaukee, Wis. 
{etter Mfg. Co., Columbus, O. 
‘he Aultman Co., Canton, O. 
Fraser & Chalmers, Chicago. Ill. 


Ore Screens— 
Rob’t Aitchison Per. Metal Co., Chicago, I1!. 
ea & King Per. Co., Chicago, Il}. 

The Aultman Co., Canton, O. 
Fraser & Chalmers, Chicago, I11. 

Packing— 

Cc. H, Besly & Co., Chicago, Ill. 
Jenkins Bros., New Yor City. 
Paint— 
Iron Clad Paint Co., Cleveland, O. 
Jos. Dixon Crucible Co., Jersey City, N. J. 
Standard Paint Co., New York, City. 
The Shearer-Peters Paint Co., Cincinnati, O 

Pattern Works— 

Gobeille Pattern Co., Cleveland, O. 

Perforated Sheet Metal— 

Harrington & King Perforating Co., ,Chienge, Tl! 
Aitchison Perforated Metal Co., Chicago, I! 
Fraser & Chalmers, Chicago, Til. 

Pig Iron— 

Clinton Iron & Steel Co., Pittsburg. 

Forster, Waterbury & Co., Chicago, III. 
Bowrne-Fuller Co. Cleveland, O. 

M. A. Hanna & Co., Clevelana, O. 

E. H. Stroud & Co., Chicago, Il. 

F. B. Stevens, Detroit, Mich. 

McKeefrey & Co., Leetonia, O. 

Superior Charcoal Iron Co., Grand Rapids, Mich 
Spearman Iron Co., Sharpsville, Pa 

The Brier Hill Coal & Iron Co., Youngstown, O. 
Pickands, Mather & Co., Cleveland, O. 

Pipe Cieaners— 

Union Boiler Tube Cleaner Co., Pittsburg, Pa. 

Pipe Covering— 

C. H. Besly & Co., Chicago, Il. 
enkins Bros., New York 

Pipe Cutting and Threauiug Machines— 
The Armstrong Mfg. Co., Bridgeport, Conn 

Pian er+— 

W. P. Davis Machine Co., Rochester, N. Y. 

U. Baird Machinery Co., Pittsburg, Pa. 
Bickford Drill & Tool Co., Cincinnati, 0. 
Danielson Machine & Tool Co,, Cleveland, O 
Manning, Maxwell & Moore, New York City. 

Plates — 

Enterprise Boiler Co., Youngstown, O 

Plumbers’ aud Gas Fitters’ Supplies— 

C. H. Besly & Co., Chicago, Ill. 

Pneumatic Appliances— 

Clayton Air Compressor Works, New York. 

Pneumatic Tools.— 

American Pneumatic Tool Co., 
Q & C Co., Chicago. Il. 

Portable Forge— 

C. H. Besly & Co., Chicago, I11. 
B. F. Sturtevant Co., Boston. Mass. 
Vulcan Mfg. Co., Pittsburg, Pa. 

Power Drop Hammers— 

Baush & Harris Machine Tool Co., Springfield 

Mass. 

Power Presses— 

Bertsch & Co., Cambridge City, Ind. 

Fox Machine Co., Grand Rapids, Mich. 

E. Konigslow & Bro. Cleveland, O. 

Danielson Machine & Tool Co., Cleveland, O. 

Power Transmission Mach: uery— 

effrey ~ . Co., Columbus, O. 
he Lane E Bodiey Co., Cincinnati, O. 
E. A. Delano, Chicago. Tl. 
Dodge Mfg. Co., Mishawaka, Ind. 
The Aultman Co., Canton, O. 
Jones & Laughlins, Ltd., Pittsburg, Pa, 
I. & KE. Greenwald Co., Cincinnati, oO. 
Presses— 
Bertsch & Co., Cambridge ot Ind. 
C. H. Besly & Co.. Chicago [1l. 
EK. Konigslow & Bro. Cleveland, O. 
Danielson Machine & Tool Co., Cleveland, O. 
Pressure Gaaoges— 
The Bristol Co., Waterbury, Conn. 
James Bonar & ‘Co. , Pittsburg, Pa. 

Pulleys— 

W. A. Jones Foundry Co., Chicago, II. 

The Lane & Bodley Co., Cincinnati, oO. 

E. A. Delano, Chicago, TH. 

Dodge Mfg. Co., Mishawaka, Ind. 

The Aultman Co., Canton, O. 

Jeffrey Mfg. Co., Columbus, oO. 

Jones & Laughlins, Ltd., Pittsburg, Pa 

I. & E. Greenwald Co., Cincinnati, O. 

‘amps (Steam)— 

The Edward P. Allis Co.. Milwaukee. Wis 

Blakeslee Mfg. Co., Du Quoin, Ill. 

— M. Prescott Steam Pump Co., Milwaukee 

Wis. 

Hall Steam Pump Co., Pittsburg, Pa 
Southwark Foundry & Machine Co., 
phia, Pa. 

I’ anches— 

&. Konigslow & Bro. Cleveland, O. 
| yrometers— 
Edward Brown, Philadelphia, Pa 
Vulcan Mfg. Co., Pittsburg, Pa. 
allway Sappli ies— 
Cleveland City Forge & Iron Co., Cleveland, O. 
Garden City Sand Co., Chicago, Il. 
iiivetsa— 
Champion Rivet Co., Cleveland, O. 
fonse & emg me Na Ltd., Pittsburg, Pa. 

'* veted Stee 
he Wm. B. Pollock Co. Youngstown, O. 

'\ «ek Drillse— 

‘and Drill Co., Chicago, Il. 
(he Imgersoll-Sargeant Drill Co., 


New York City 


Philadel- 


New York. 


Rolling Mi'l Machinery. 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 

F.R. Phillips’ Sons Co., 
Roots— 

Shiffier Bridge Co., Pittsburg. 

Riter-Conley Mfg. Co., Pittsburg, Pa. 
Sand and Ohill sxolin— 

Seaman, Sleeth Co., Pittsburg, Pa. 
Sawn— 

Peter Gerlach & Co., Cleveland, O. 
Screens for Coal Ore, tc. 

Robt. Aitchison Perforated Metal Co., Chicago. 

Harrington & King Perforating Co.. Chicago. 

effrey Mfg. Co., Columbus. O. 

he Aultman Co., Canton, O. 

Fraser & Chalmers, Chicago, III. 
Screws— 

C. H. Besly & Co., Chicago, Ill. 

Upson Nut Co., Cleveland, O. 

Chicago Screw Co. Chicago, Ill 
Screw Machines— 

Cleveland Ball & Screw Co., 
Seamless Tubes— 
_ Shelby Steel Tube Co., 
Separators— 

Harrison Safety Boiler Works, Philadelphia, Pa. 

Austin Separator Co., Detroit, Mich 
Shatting— 

The Lane & Bodley Co.. Cincinnati, 0 

RF. A. Delano, Chicago, Il. 

Dodge Mfg. Co., Mishawaka, Ind 

Fitzsimmons & Co., Cleveland, O. 

The Aultman Co , Canton, O. 

Jeffrey Mfg. Co., Columbus, O. 

Jones & Laughlins, Ltd, Pittsburg, Pa 

I. & E. Greenwald Co., Cincinnati, O. 
shapersa— 

W. P. Davis Machine Co., Rochester, N. Y 

Baush & Harris Machine Tool Co., Springfield, 
Mass 

Fox Machine Co., Grand Rapids, Mich 
Shearing aov Punct.ing Machi. aery 

Bertsch & Co., Cambridge City, Ind. 

Fox Machine Co Grand Rapids, Mich 

Danielson Machine & fool Co., Cleveland, O 


sheet Iron— 
Cleveland Rolling Mill Co., Cleveland, O. 
#ina-Standard Iron & Steel Co., Bridgeport, O. 
EK. H. Stroud & Co., Chicago, Ill. 
Ship VYards— 
Wm. Cramp & Sons, Philadelphia, Pa 
Special Machinery — 
Edwin Harrington Son & Co., Philadelphia. 
Q & CCo., Chicago, Il 
The Aultman Co., Canton, O. 
Jeffrey Mfg. Co., Columbus, O. 
E. Konigslow & Bro. Cleveland. O 
Wheeling Mold & Foundry Co., Wheeling, W. Va. 
Danielson Machine & Tool Co., Cleveland, O 
Stand Pipes — 
The Wm. B. Pollock Co., Youngstown, O. 
Steam Boller Inspectors— 
Hartford Steam Boiler Inspection & [nsura: ce 
Co., Hartford. Conn. 
Steam Pipe and Boller Covering— 
C. H. Besly & Co., Chicago II 
Steam Packing— 
C. H. Besly & Co., Chicago, Ill. 
Steam Pumps— 
Hall Steam Pump Co., Pittsburg, Pa. 
Stilwell-Bierce & Smith-Vail Co., Dayton, O 
Blakeslee Mfg. Co., Du Quoin, Ill. 
Fred. M. Prescott Steam Pump Co., 


Philadelphia, Pa. 


Cleveland, O 


Cleveland, O. 


Milwaukee, 


is. 

Edw. P. Allis Co., Milwaukee, Wis 

Southwark Foundry and Machine Co., Phila- 
delphia, Pa. 


James Bonar & Co., Pittsburg, Pa 
Steam Separators— 

James Bonar & Co., Pittsburg, Pa. 

Austin Separator Co., Detroit, Mich 

Harrison Safety Boiler Works, Philadelphra, Pa 
Steam Shovels anu freuges— 
Marion Steam Shovel Co., Marion, O. 

The Bucyrus Co., South Milwaukee, Wis. 

Steam Specialties— 

C. H. Besly & Co. Chicago, Il. 

James Bonar & Co., Pittsburg, Pa 
Stecei— 

Otis Steel Co., Cleveland, O. 

E. H. Stroud & Co., Chicago, Ill. 

Breeburn Steel Co., Breeburn, Pa. 

Crescent Steel Co., Pittsburg, Pa. 

La Belle Steel Co., Pittsburg, Pa. 

The Morris & Bailey Steel Co., Pittsburg, Pa. 

Sanderson Bros. Steel Co., Cleveland, O. 

Byron H. White, Chicago, Il. 
Steel Kalls— 

Cleveland Ball & Screw Co., 
Steel Castings— 

Otis Stee! Co., Cleveland, O. 

Q & C Co.. Chicago, I! 

Bethlehem Steel Co., South Bethlehem, Pa 
Steel Piants— 

The Wm. B. Pollock Co., Youngstown, O. 

The Riter-Conley Co., Pittsburg, Pa. 
Steel Blooms aud Bitiow 

Cleveland Rolling Mill Co., Cleveland. 

Bethlehem Steel Co., South Bethlehem, Pa. 

Ohio Steel Co., Youngstown, Ohio. 

The Lorain Steel Co., Lorain, O 

Jones & Laughlins, Ltd., Pittsburg, Pa. 
Steel SLAMPs A0d StLouciis— 

. H. Fleharty & Co., Cleveland, O. 

Steel Tabes— 

Shelby Steel Tube Co., Cleveland, O 
Stokers— 

Playford Stoker Co., Cleveland, O. 
Tanks— 

Mnterprise Boiler Co., Youngstown, O 

+o Boiler& Construction Co., Lowellville 
Ohio. 

The Wm. B. Pollock Co., Youngstown, O. 

Riter-Conley Mfg. Co., Pittsburg, Pa. 

The Au!ltman Co., Canton, O. 
Tank Cars— 

The Wm. B. Pollock Co., Youngstown, O. 
Tin and Terne Plates— 

RK. H. Stroud & Co., Chicago, Ill. 

American Tin Plate Company, Chicago, Il. 





Cleveland, O. 





| Tin Plate Machinery. 

Totten & Ho Iron and Steel F a 
Pittsburg, Pa. a ouadey Bop 

F. R. Phillips’ Sons Co., Philadelphi 
Tool Stee — os, 

C. H. Besly & Co., Chicago, I1!. 

Breeburn Steel Co.. Breeburn, Pa 

Crescent Steel Co., Pittsburg, Pa 

La Belle Steel Co., Pittsburg, Pa 

Sanderson Bros. Stee! Co., Cleveland, oO. 
Transmission Machinery— 

Heyl & Patterson, Pittsburg, Pa 

Link-Belt Machine Co., Chicago, Il. 

The Lane & Bodley Co., Cincinnati, 0 

W.A. Jones Foundry & Machine C o., Chicago, 11} 

Jeffrey Mfg. Co., Columbus, O " 

Dodge Mfg. Co., Mishawaka, Ind 

The Aultman Co., Canton, O. 

Brown Hoisting and Conveying Machine Co., 
Cleveland, Ohio. 
Tubes— 

National Tube Works, McKeesport, Pa 

Shelby Steel Tube Co., Cleveland 0 
Tube Cieaners— 

Union Boiler Tube Cleaner Co, Pitts! 
Tube Weilding— 

8. Fix Sons, Cleveland, O. 


urg, Pa 





Tumbling Mills— 

The S. Obermayer Co., Cincinnati, 0 
Turnbuackies— 

Cleveland City Forge & Iron Co., Cleveland. 9 
Twist Drilis— 


C. H. Besly & Co., Chicago, I!. 
Twist Drill Cases— 

Vulcan Mfg. Co., Pittsburg, Pa 
Vaives— 

C. H. Besly & Co., Chicago, Il. 

Jenkins Bros., New York City 

Manning, Maxwell & Moore ~ w York City 

James Bonar & Co , Pittsburg, 
Ventilating Faus— 

B. F. Sturtevant Co., Boston Mass. 
Vises— 

Massey Vise Co., Chicago, Ill! 
Water Softening Plant«— 

We Fu Go Co., Cincinnati, O 
Wire © oating— 

The Ironsides Company, Columbus, O. 
Wire Filler— 

The Ironsides Company, Columbus, O 
Wire Machinery— 

a F. B. Shuster Co., New Haven, Conn. 

W. Goodyear, Waterbury, Conn. 

Wire Nails—- 

Cleveland Rolling Mill Co., Cleveland, O 
Wire Kope Coating — 

The Ironsides Comp¢ny, Colun 
Wire Rope Filling- 

The Ironsides Company, Columbus, O 
Wood Pulleys— 

Dodge Mfg. Co., Mishawaka, Ind. 
Wrought Pipe— 

_ National Tube Works, ene, Pa 


Alphabetical List of Advertisers 


Che star (*) indicates that the adv. appears alter- 
nate weeks; the dagger (ft once a month; the 


ibus, O. 








double dagger ({) once in three weeks: the 
parallel (j) three times out of four. 


PAGE 
Acme Malleable Iron Works..... 2 
4itna-Standard Iron & Steel Co.......6....... cc cceeees 29 
PN kg . on 38 
| Aitchison, Rob’t, Perforated Metal Co.. —— 
Allis & Co., | ener ionaeengenetiar mesrean an 2 


*American Pneumatic .. fae lias _— 
American Tin Plate ompany. penbbasesenequesete seonant Je 
Apollolron & Steel Co.. pclnocmesccminmecnenn —& 
Armstrong Bros. Tool RRR NRE os % 
eS 


Aultman Co.. veteninenie snepnientinnimiememeseiieaiai 2 
Austin Separator ‘Co — 43 
BOGE, TROD Co. cocenscccvccsssnccssenséccnsecncounensvessesenenece 32 


Bachman, D. I........ ° : 2 
Baird Machinery — seaaaeston , 
Baush & Harris Machine Tool Co............... 44 
I, SII .ceossquveny: cuasueesesshoubetennainenasonntion I 
*Berger Mfg. Co... ttitin,:,_a__,in9;,,-<} I 















*Bertsch & Co. 

Besly & Co.. Chas. ‘i. oe 44 
Betiiehem Steel Co ...cccccocccccccorsccceces “an 43 
*Bickford Drill & Tool Co............ iheniaataiantiiiing 
Bickford, H...... ve penennntties 44 
Blakeslee Mfg. Co. gabsiiunnnitinaniiels ai r 
Boettcher, A. F. 4 ———_ 
Bonar & Co , James — ieisininenianis 27 
oo gf ee —e 1-2 
SI SND Ta tctcmacenkeien eqammeinnasassneesenitts 37 
Brainard Milling Machine Co....000.........cecseececeee 23 
Brass Founders’ Supply Co..........cccccccscocssssccecves 32 
Brier Hill Iron & Coal Co.... inl . 22 
Se eee a a 
Britton & Co., J. Blodgett ......... congue 2 
*Brown, ORS pS ae RRR 23 
Brown Hoisting and Convey ing Machine C 30 
GOD DO rcensctncevacecensecconeccsnscesesenenseevensece - 30 
Cahall Sales Department... mina. ie 
Central Electrotype & Engraving C Co... stieeee te 
*Champion Rivet Co.. ae 
Chicago Fire Clay PrOdUCt CO. m.ccosscsereceeorese 32 
Chicago & Northwestern Ry. ......... ; 25 
Chicago Press Clipping Bureau............... sieenmne aa 
*Chicago Rawhide Mfg. Co..........ccc00-..ss000s seeen 
Chicago Screw Co.. senendunabun I 
Clayton Air Compressor Works .... ‘ 2 
Clearfield Fire Brick Co... ..0............00ee 32 
Cleveland Ball & Screw Co ; 28 
Cleveland City Forge & Iron Co.......... ~eingnennit I 
tCleveland Facing Mill Co........ ndeinnansie’ ae * 
| 
Cleveland Tool & Supply Co.................. events ae 
Clinton Iron & Steel Co ..........0.. cc cceees a 29 
Cleveland & Buffalo Transit Co....... ° " 
Cole, J. Wendell......... pesnesseusscodcsnsecsgnss GO 
Covert Mfg. Co.. gusseemeeusey prtsenseccatncegensees 0 
SD Ge GRBIRE, Wi iB cevecccnnenscvevecsaseneapeccncasenesecesones GD 
SIND Tak RIED evcccscennasnecesnenscsatmensceneemnccnsenns OF 
on  . 
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m Machine & Tool Co............ccccesseeeesees 
ag Machine Co 
} eey Stherciand 3 Navigation. Co. ae 
Dickman & MACE ONSIC...00cccve.2.00-ccccccreedscscccesesoees 
Dizon Jo“, _—. eR ET oe 
Dover pies rick Co... panusueesiniecs’ asaunecteace «geese seneeee 
Drake, Bartow & Co 
Emmerton, F. A.. 
Enterprise Boiler Co.. sucnnses easasenccetnausesonens 
Hrikson, Edward E..........00. 2+. ssseseemssseesssnenenes as 
Excelsior Iron WOrkS CO......00-.secrseserseneeessesenees 
Fitzsimns & CO........-00sseeseeeeeerneenen enone soliaseionsiih 
PHS GOMB......0000000eeeececeeseere scenes enbabeduanie, aties : 
Fleharty, J. H. & CO..+........ccccseceeeens soveeseesersnessnens 
Forster, Waterbury & Co 
Rox Machine Co.........-.ccccccrssccrssrees seocesercesees sees 
Fraser & Chalmers aside BERINE PPE 
Frick Coke Co., H.C 
Gandy Belting OBsivincer 
Garden City Sand Co 
Gerlach, Feter & Co.. 
G vheille Pattern Co.. 
Goodyear, S. W 
Greenwald Co., 
Hall Steam Pump Co.. 
Hiunna & Co., M.A. = al 
Harrington & King Perforating a ane 2 
Harrison Safety Boiler Works... Da ae Ei 
Hartford Steam Boiler Insp. & Ts. “o 












GEE A TRRRTDITE ccccrccsccsonsonsnnmreccestecsincecese eonnesne 
Holmes, Strachan & Co.. sisi <initinmageniniis 

Hooven, Owens & Kentschler Co................ 27 
ED, Wil cat Gi incccnptnsendatinnntouivenerieusenaeiences 2 
Illinois Central ea ne - 
Ingersoli-Sergeant Drill Co.......cccesssesereeceereenee 2 
Frew Clad Paist Co.......ccce. seococses cee seocsccssccescccse secces QO 
Ironsides Co.. RES SE ER PE 
Jettrey Mfg. Co... iene ev seesceeeresecsosserpececcssccsessee - $0 
EEE 40 
pene Be Cd.. FOR F ccvccsenssccocsscssccncnsss senscessvonnuees 2 
ones Foundry& Machine Co., W. A........... vue. 
Jones & EEE SR NI 4! 
Kentucky Fire Brick Works 0.0.00. .....cccc.ccceescnees 22 
Komigslow & Bro., Baccccccccscscccses «+ sescevescocccecee 28 
La Belle Steel Co. 37 
Lake Superior Consolidated Iron Mines... 29 
EN EEE, aN 39 
Bamatee BD CO., DICH  cvecccceseesessccosecevcensssescnscanee 31 
Lidgerwood Mfg CO... ccccereccovcccervecccesccesesiccscsonecoees 30 
Link-Belt Machinery Co. -- 30 
Lorain Foundry Co - 42 
Lorain - GBreccur cones ~~ 
Tits Tile Mbysecnictescrcunamatuccesnecsecencecesenmnunnsennenesanen 43 


Mason, iL R., ‘ me 
Main Belting Co...................... sabbniied 
Manning, Maxwell & Moore F 
Marion Steam Shovel Co.. 
McKeefrey & Co.. 


Meehan Boiler & Construction Co... - 3 
I I I sic oa icaeisiaesnecignicienininatanitantieeme en aout naen 38 
IID ITI Cl cnennienenndussnsomioncnnssnnenecenetaationnetis “4 
EEL DN ABE: 2-32 
Mitchell, Samuel en ED 7 
ee Tene E 31 
Blorsts & Batley Bteekl Oo............s.cccccccccse. sesceseess 37 
ee ft, ten hy 
National Tube Works Co.....oo sons 43 
tNewport Sond Bank Co..............ccce-secesserssesscees _ 
Northampton Emery Wheel Co..... 20.00... cccccesccccee 38 
Nuttall Co. The R.D.. cusanen 27 
Oak Hill Fire Brick & Coal Co. . 22 
Oglebay, Norton & Co... erccocecscousccsoosscscese SD 
II Ui cocnncesansts-socenascecepuausmmeseionentasennéaneneens 29 
a ER 21 
tParkhurst & Wilkinson Co... ccceeees 31 
Perfect Lubricating Metal Co.............ccccseeeee Ad 
oo gg SO eee 1-42 
oe 22 
Pickands, Mather & Co...... . 29 


Plavford Stoker Co.. neveteoousmnstescensattes 
Poliock, The Wm. B.Co........... pieaeaad a 


Prescott Steam Pump Co.................. 33 
tL ciatiinnein® Stentandiahes sentucsiinn sceeeesunnennenniicen 20 
Rand Drill Co.. cocecccecccesccoocsccess §@ 
Reading Crane & Hoist Works . enessecepeccenccocscnce OD 
3 A pee 31 
OED SPD ONUNOIIIT SC csnsccssnssensvepainnmesnsinantensenes 
Robins Conveying Belt Co.. a 31 
*Rockwell & Co., W. S............... il 
Ryan, 1. J. & Co.......... pintwenne Gubaigeiatbeummeninbens 33 
Sanderson Bros. Steel Co............................ cn 
SOOM, TUBOEED OD. ccccnssevesccostesnsecssntnoccnzusconsesomens 42 
Sennett Co., Geo. B.. 39 | 





Shwarzenberg Henry L 
Scioto Star Fire Brick Works. 


{Sharon Fire Br ck Works.. ROA ast Be eas — 
Sheaier-Peters Paint Co : ween a 
Ey GERD WD i cccnncntcsnnnindenbscuteninseenteees 2 


Shiffer Bridge Co 
Shuster, The F. B., Co aneeneitensinnn 
a) eet ee 





28 
OL RS aggre eoee . 29 
Southwark Foundry. and Machine Co... 39 
Spearman Iron Co .... sucencenaneneventeesassenseunees 44 
Sprocket Chain Mfg Mibinindiiddencotatian 21 
of Ya RS ae: 22 
Stevens, F B......... ececcosoceccocooscenscncoccesseeses cscs 26-44 
Streeter, =. A... - — a 
Stroud & Co., E. H.. socccccesececccsecccccccccoseccesccs | 
Sturtevant Co., 9 aCe eaN: I 25 
*Superior Charcoal Iron Co. 26 
Swarts Metal Refining Co....0..........0...sesse-0s..,.., I 
| _ ERERSSanalietine SRR eea RS ee eert teas 32 
Textor, O. Denocevecscceetesonececsnsenesesenssco-ssetecsecs | & 
Tod, Wm. & Co... cow 9D 
Totten & Hogg Iron and Steel Foundry Co... on 20 
Union Mining Co........ cocceces BI 
Union Boiler Tube Cleaner eta sccesestesecss | 
United States Hotel Co... o.oo... cecccccsseesseees 40 
. |__| _ SSS Sri ieee se I 
Van Dorn & Dutton Co.. ssseteeeenersensessesennees 27 | 
Vulcan Mfg. Co.. sO0e-easesesessseeseeceees SI 
Washirgton Coal and Coke Co ceecccens+ccccccceesceccs. 83 


Western Mfg. Co 








Webster, Camp & Lane Machine Co. cvccesecscccccse B2 | 
Webster Fire Brick Co...... vunisitaite J 
iia tmarti nineteen he na 
Wheeling Mold & Foundry Co 

White, ByrOe Bh..........ccccscccssess 


Wyman & Gordon... 


'BRABURN STEEL COMPANY, Braeburn, Pa. 


DIRECTORS: 
MANUFACTURERS OF Wm Metcalf, 
FINE TOOL STEEL AND FORGINGS, ALSO SPRING | ,°3*s;Metealf 
R. P. Kelly, 


HAMMER, AND MACHINERY STEEL OF HIGH 
QUALITY. FINE OPEN-HEARTH STEEL. 


Sec’y. and Treas. 











73 4g COl., Cin., 


MORE WEAR from your tools 
-seeee-Almost no STEEL EXPENSE 


NO TROUBLE 


“It pays to use the 
most reliable tool 
steel in the market.” 


SANDERSON BROS. STEEL CO. 


Cleveland Warehouse, 97 Water St. 





ete Bia Be 


ge GRESCENT STEEL Co. 


480 PEARL SI. 64 &66S.CLINTON ST 


NEW YORA PITTSBURGH, FA, CH/CAGO. 


HOUUQOQUUUOEAUUAOOUAAODEVOGOUUAODUOGOOUOGOOOUEGOOUGOOOUU GOGOL GODONEOOOUOOOOUUEOOUUEOOUUSEOUUOONOUEOONUUOON 
La BELLE STEEL CO., Pittsburgh, Pa. 


MANUFACTURERS OF FINE 


CRUCIBLE CAST TOOL STEEL. 


SPECIAL CRADES FOR ALL PURPOSES. 


BYRON HE. WEI T's, 


Western Selling Agent. 
OFFICE anD WAREHOUSE: 68 and 70 South Canal St., Chicago. 


LLLIT JL” 











S oa 





BYRON H. WHITE, | Western wt Aanen 


68-70 South Canal St., Chicago. 








BYRON H. WHITE, Western Selling Agent, CHICACO. 
MUTT 





i. Seatt Wale Wee te Mee ae — 


Don’t Waste Money in Your Pattern Shop. 


‘ ‘ THE GOBEILLE PATTERN CO., Cleveland. } 


halide deed idde tad bedded hdd a | 


FOUR-NIGHT. 


Cleveland Union Station. 


nnsylvania Lines. 


Foot of Bank Street. 
Ticket OFrrices *, Station, Euclid Av., Woodlana 
Av., and Weddell House corner. 
THROUGH TRAINS RUN AS FOLLOWS BY Ouwraal Tre 
*Daily. *tDaily except Sunday 
xDaily except Saturday. 





The Chemical Analysis of Iron. 


A Complete Account ofall the best-known 
Methods for the Analysis of Iron, Steel, 
Pig Iron, Iron Ore, Lime-stone, Sl: ag, 
Clay, Sand, Coal, Coke, and Furnace 
and Producer Gas. By ANDREW ALEX- 
ANDER BLarr. New (Third) Edition. 
Illustrated. 8vo. Half Morocco, $4. 
The reputation which this book has won for it 

self in the estimation of analytical chemists will 


be increased by the many improvements in the 
Third Edition 














saturdays only. 





FrRoM CLEVELAND TO LEAVE ARRIVE Sent postpaid on receipt of price by 
Pittsburgh and Bellaire............) 7:00am 12:10pm | : » ‘em " las tie 
Salem and Pittsburg................. * 8:00am * 8:30pm THE IRON TRADE REVIEW Co. ; 
Pittsburgh, Bellaire and Kast...¢ 3:15 pm ¢ 6:25 pm 
Philadelphia and New — = * 2:10 pm *%11:30 an 27 Vincent St., Cleveland, O. 
Baltimore and Washin .* 2:10 pm 13:30 ar 
Alliance and Pittsburgh........... * 20pm °%11:30 an 
Ravenna and ~ 5 — * 5:00 pm * 8:45 am 
| Philadelphia and New Yor seme UT: lo pm * 4:30 ar 
| Baltimore and Washington...... *II:10 pm * 4:30 am PETER GERLACH & CO.., 
| Alliance and Pittsburgh........... *1I:10 pm * 4:30 am 


MAKERS OF 


Mt. Vernon and Pan-Handle Route 


LEAVE 


Saws Tools and Machinery 


e and Warerooms, 28 Columbus St 
on Columbu Winter 


| From CLEVELAND TO 
Columbus and Cincinnati 
Indianapolis and St. L. 


ARRIVE 
Om 


Fact 





ries and Leonard Sts 


Cleveland, Ohio, U. S. A. 


























Ind. & St. L... x7:40 pm *%7:30 am 
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| IRON AND STEEL MARKETS, 


{RON ORE. 
M ETALS [On Lake Erie Docks.) 
Special low-phosphorous hard ore, 
ORR RNNGT . ccdecmcssccnee - seven $4 so 
No. 1 Speculer, Bessemer soccerecens 6 3 






































ceccceces $3 sca 4.25 
- No. 1 Bessemer, hematite...................... 3.008 405 
All standard and special grades. Hematites No.1 nm n-Bessemer......... 2.25@ 2.70 
In sectional molds or bars. | No. 1 Specular, non-Bessemer.............. 2.§0@ 2.75 
EEE aa 50@ 2.00 
New York Pic IRON. 
Phila inc cw VorK. Cleveland (f. o. b, cars): 

Chicago. . = Brooklyn Bessemer........-. sctellibilliteae $18.65 
| | No 1 Strong Foundry. spines $17 75@ 18.75 
| N . 2 Strong Foundry. sessseeeeee 17.25@ 18.25 
. Gray Fo' ge. red short ; : 16 0 16.50 
Wrtte us for prices always. It will pay you. | No. 1 American Scotch........ sovsvsnee 1).75@ 18,95 
No 2American Scotch. - 17.50@ 18.60 
| Lake Superior Charcoal....... 19.00@ 20.00 

| OLD RAILS AND SCRAP METAL. 
. ° | [Delivered Cleveland.] Gross Tons 
Old iron a . peensies $20 00 
Eddy Dynamo Eleetro-Plating Machines sii seas ei sia cies a 
Old stect rails (6 ft. and under)..... 15.00 
Old car wheels : a 16.00 
FOR NET Tons, 
No. 1 R. R. wrought scrap.......... ; $16.50 
Mill SCTAP ....++. eevecces II 50 
ts NT No. 1 Ma: hine cast scrap......... snes : . 13.00 
Iron axles..... , eta 19 00 
. Axle turnings..... a 11.00 
Wrought gl free from cast)... . 10.00 
Cast borings..... . ).00 
Uncut wrought iron boilers........ 7 00 
Steel boiler plates.............+-++ aoiniapnenll Sail — 
Grate bars ~. 80 
Pipes and flues (clean . 10.00 
| Tank Iron...... ' pecssineboenet . 12,00 
Hoop and band iron ove 9.00 
BOSS BFOG....0.. ccccccsercoccosccesceces socetovesers 8.00 
Wrought drillings enaiisied success 10.00 
Malleable iron..... 10.50 

STRUCTURAL AL MATERIAL. 
Beams and channels (f, o. b. Cleveland 1.856 
Angles.... secnimaneiemanndl - esse 1.85€@ 1.95¢ 
Wet ecsscnsapinnenceniee cece : 1,goc 
Universal plates... . seccceseee S250) 8.500 
Sheared plates................. — 2 40c 
MERCHANT IRON & STEEL. 





Reounds and Squares—Bar Iron, 


| {Less than car-lots, Cleveland.) 
}rto1%... eunincetenpnnatinn _ 1.85 Base 





NORTHAMPTON EMERY WHEEL CO., 20,8. Canal St., Chicago, Il. 


EXCLUSIVK WESTERN SELLING AGENTS. 








Flats.—Bar Iron. 


Se Oo 15 OD Cocccecrcensemnscnstnmemenetinnes > Base 


4% o6x%tor 
% o8xH%tor 










1% Sqn: eee seaeniniiinatinentets 
¥ to6x1 1-16to ny 

ey to 8x1 1-16 to1 
8% to rox: 1-16 to 1K . 
oF gf ff eee ‘ 
hte __ | =e 

% to 8 x 1% tos............ 

DS TSS 8. 








Heavy Band Iron. 


i203 § De 
6% to x \& to 5-16 





ft) ¢ y See eee 
JF FS 8 nn -30 
| * to 15-16 x & to 5-16 








i!) 6): ee < - 
_ . Li 4 _f . =e wE — wa 
\ >). 2 t_] - renee 
| Heavy bands, A in. thick 1-10 c. per ib hl — 
than & to 5-16 thick. Bevel Edge ghatt' ron 
1-10 higher than same size of Heavy Bands. 


Light Band_Iron. 














posse. ———— pantusisnesenpescesesennianiitn ws 
. on Br ee is I, Bi EE BO iccrcnssncccecnseenseneses 
294. Superior St. 6% bod» Eng be © OD BEB eccccesecccsccccccccccsoces -— “ 
6% to SS BUGS, BD, BE BME BBreeccccccccesccccses = © 
CLEVELAND 43 006 & NO. 9 0 3-16....00.eccesessreoneess...., } os 
’ 43% to 6 x Nos. 10, 11 and 12.............ccceeeees = " 
| 1 to4x No.9 to EE essshensencpureumencsemens " ag 
OH [@) | 1M to 4.x NOs. 10, 11 ON 12......eccccserereeeseee go | 
° | 1 to 1 3-16 x No. g to 3-16 A CT TEE ; 
| £ tor 3-16 X NOS. 10, 12 ANd 12.......00c0cceees } x “ 
| 13-16 to % x No, 9 to DOB recpecemsencnctnncnececins = © 
“ Pe a A | 13-16 to % x Nos. ro, 11 and 12 ee 
Advertisers who “keep everlastingly at it” win success. | 11-16 to 4 x No. 9 to 3-16....... _-.* 
’ £ h h 4 d li f h wet hy: X NOB. 10, 17 AM 12.......0000eccceee — > 
: , > . 916 to % x No. 9 to ‘16... sccccccccsceneneie 
That is the testimony of the shrewdest and livest of them afd bf een saa 





— 





~ 


ae 
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THE THE EDWARD P. ALLIS COMPANY 


MILWAUKEE, WIS. 


MANUFACTURERS OF 


Blowing Engines, Hoisting Engines, 
Pumping Engines Air Compressors, 
Special Engines for Electric Lighting 
Street Railways and Rolling Mills, Ore 
Crushers, Crushing Reis, Stamp Mills 
Concentraters, General Mining Milling 
- and Smelting Machinery. 


oer Reynolds Corllss Engines. 


WEW YORK. CHICAGO. MINNEAPOLIS. DENVER. euTTE. CITY OF MEXICO. SAN FRANCISCO. PITTSBURC 








PHILADELPHIA, PA. 


39 
7-16 to +) ENO. 9 00 9-16... .cccceccccecseerecneseeeel G@ xtra 
7-16 to % x Nos. to, 11 and 12.......... -wee G0 
+ BO. 9 00 9°16.......ccccccccccreccccecscesscccnes vonwwae 
x Nos. 10, 11 and 12.. sovcces esocee fi 


Bevel mage Box Iron, 
Same as Light Bands, of same sizes. 


Beaded Band Irom, 1 im. tO 2 btn... cccccccecneees 
Sand Band Iron, t-to ¢. above same sizes of 
Light Bands. 


Oval Iron. 


40extra 
o 





a Xe 
: to $16 x 3-16... eecsevccceteseccovccsssccsscesote =™ 
% to 11-16 x ... coscceccccccoccosecccosssosossceseee  ** 

Half Oval and Half ¢ Round. 





M if Ovals i less than & their width in “thickness 





Porter-Allen Automatic Engines, 


| ‘Southwark Foundry & & Machine Co. 
| 


Blowing Engines, 
Weiss Counter-Current Condensers. 








THE LANE & BODLEY CO. 


CINCINNATI, OHIO. 
a 
Engines, 
ALL SIZES. 


Simple and Compound. 
Shafting, Hangers, Pulleys, 





Beit Elevators, Saw Mills. | 





WILLIAM TOD & GO 


YOUNGSTOWN, OHIO. 
The Porter-Hamilton Engine 


Reversing Engines, 
Blowing Engines, Con- 
verters,Hydraulicand 
» Special heavy machin- 
‘ery for the iron and 
steel trades. 


Park Building, Pittsburg. 
SEWARD S. BABBITT. 









The Geo. B. Sennett Co., Youngstown, Ohio, 


MANUFACTURERS OF 


Sennett Compression Coupling 


And Other Specialties. 





We do not claim novelty in these Couplings so 
much as good material, good workmanship and 
extreme simplicity. We make them of a very 
strong cast iron, with wrought iron bands 

We make also the 


SENNETT ENGINE 
20 to 40 H. P. 


_ Foundry contracts solicited for duplicate cast- 
ings, from to Ibs. to 5 tons each. 





Pays special attention to | No 


7 
iron ore, blast furnace, 
ron la é eVieW rolling mill, foundry and | 
machine shop interests. 


Per year $3.00. 


extra price. 
Horse Shoe Iron. 


Centrifugal Pumps, | all sizes... «I ¢, extra, 








| Cutting ‘ordinary bars to specified length, .20 to 
| 30 extra, according to length and size. 
Steel Bands. 
Width English Standard 
In Inches. Gauge. 
1 1-2 to6, Nos. 7, 8, 9 or 3-16" 1.50 Base. 
Extras. 
1% to 6, “ 10, 11, 12 OF 5 per too Ibs. 
1 to 1H, “ 9, 8, 9or 37 10 - 
1 to 1%, “* 70, 11, 12 or 4” IS o 
13-16 and “ 9,8, 9 Org1 -20 sa 
13-16 and “ 10, 33, 12 or -25 va 
11-16 and “ 9,89 org1 jo eo 
11-16 and a “* 10, II, 12 0r x 35 va 
9-16 and “ 9, 8,9 or 31 40 es 
9-16 and “ yo, 11, 1207 4" 45 o 
if. Nos. 7, 8, 9 or 3-16" copenecececocessss 5 - 
“ 10, 11, 120F + Sa cosecceseens “ 
T6 7, B,D OF FAI cececececeeeeecee & sas 
ead “ 10, 11, 12 OF Neem weccoceeeece & e 
+4 “ 9, 8,9 Or gt ecscccccescces BS ° 
; * 10, II, 12 oF 4"... evveeenel OS 
Iron and Steel “Hoops. 
Width English Standard 
| Inches. Gauge. 


7-16 t03 Nos. 13, 14, 15 and 16........... 160 Base 
""ixtras 

















7-16 to 2, “* 1% 18, and 19........ 25 per 100 Ibs 
7-16 to 2, “ a 
7-16 to 2, “ os « 
| pa6 tor = a 25 a 
"gia: ils ae 3 : 
1%to 7% a 1o0 bs. 
1%tor pe . 
1k tor “ “ 
15-16 an t, 1 =e 
15-16 and 1, “ 15 . 
15-16 and 1, “ 20 - 
15-16 and 1, “ 25 oe 
16 = > 35 - 
aN es TA BNA T5....0.ccerereennes .20 og 
m, no 16, 17 and 1 ——— - 
+f °. = ON RRA An Ra .jo e 
$F BE .ccccccesccccssosooessercossoeooooose -35 “ 
BB..cccccccccccccosococooscssocsoscesee 45 = 
- oat Nos. 13, 14 and I5...... jo es 
and 13-16 “ 16, 17 and 18........ -35 . 
and 13-16 “ 19 SS eee 40 oe 
$4 ON 19-16 “6 BT cccceeveneressereeees one 05 va 
Be OT 19-16 BD cvveeeveenesenenenenenens ,m . 
$4 Od 19-16 “S23 cnccesnenennvnennneneners ‘ ve 
11-16, Nos. = 14 and = sconce ofS os 
11-16, : ye en 40 o 
11-16, * 19 and 20.. Poa o 
11-16, — a see 
11-16, SS BBececeees me @ yes 
11-16, ©6. BB ccoccccpcoscccsooesssoosoooooace > = 
%, Nos. 1%» cy 5 eee 40 e 
%, “ 16, 17 and 18 oo an e 
%, * sgand 20........ “ 
*, a ve Pa . 
=: g 
96, “ if 4 “and 3 45 
—_ ~ 17 and 3 ra 
O16, * 19 AM BO.....0000 
G16, ** - BE cecccccepcccesecccccssosonessssoress 70 
916, “ 8o 
< ero go 
“ 13, 14 and. 
- 17 and te — 
go 
1.00 








5 MBB .coceceecccsccoccsoscccesooceccossonscsonsnconcoceseeeenees 02 
Ly 2 eee 3 2) 
Steel Boller Piates—i-4 in. and Heavier 
TR cxecocccccoccoccssee 2 50 
Shell..... 2 Go 
FIA Ge........00eeccereesneeernenenecteenenensrseneneensnnesseonnnes 275 
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~ : es 
The iy ae ere 
‘ Me ily ams rm Above includes plates 90 inches wide 
AS oy —— “T tO 96 im. Wide.........ccecsee 
Playford , —_ SS — $e to fool. wide. 1% 
ee to 104 in. wide...... ‘ 
Mechanica! } it otk. os... ae 














Wrought ey and Boller Tubes, 


Stoker 











Boiler tubes, i (0 1 store..............dis. so and 10 
I} Boiler tubes, 1% to 1% inch... Discount 
Guarautece to sa 1% to2%inch iron, “ ~ 
Abolish smoke, to in- Ki " steel, “ 50 
crease boiler capacity « 46 to4 inch, me “ 50 
and to save fuel. Casing, screw and socket joint |“ so 
For information, address, Casing, inserted joint mt 35 












The Playford Stoker Co. 


404 Telephone Bldg.., ‘ : ‘ pe 
CLEVELAND, OHIO. . 





23 ere 3 Va = 
A ) a, 4 (~ 333 
ff” *s> Se. ae a cane v-Hy, 
; - ~., cor - 








\ 
ORDER DIRECT FROM THE Ye yedidell, ff /f) 
IRON CLAD PAINT CO. iron Clad Paint Co.| “* ~-~~ A LES €. 
Factory, 76 & 77 Central Way. Sec. & Treas., No.3 Case Bulid’g, 

CLEVELAND, OHIO. cose Wiklahey Sf cath bor outta on Cleveland, Ohio. - a? 
. rey dye ey ie / THE U.S.HOTEL CO. (3 | 

owned by this Company. >” CA.SWAN € W.L.BATES — 

IRON CLAD PAINT is the| | Sl 


most durable, most — * 
fire-proof and Cheapest 20 Kooms ar 2 2 
Paint made. “ 

FURNISHED both Dry and 50 Rooms aT y a 50 


Ground in Oil 


men Spanmorna | | Te) ROOMSar S104” 
We Claim The Following Merits for Jenkins Bros.’ Valves) x ., All. Meals 3 














1. Manufactured of the best Steam Metal. 
2. No regrinding, therefore not constantly wearing out the Seat of the Valves. 


%. Contain JENKINS DISC, which is suitable for all Pressures of Steam, Oi! "7 es < c 
acids 50 Each 


4. The Easiest Repaired, and all parts Interchangeable. 
5. Every Valve Tested before leaving the factory. -—™. 
6, ALL GENUINE stamped with Trade Mark, i y 


JENKINS BROTHERS, NEW YORK, PHILADELPHIA, CHICAGO, BOSTON 


wes ‘si si ) | ; 
[DIXON'S suica GRAPHITE paint ee. 


FOR TIN OR SHINGLE ROOFS AND IRON WORK. Tis roots well painted have not re. CLEVELAND 
iT 1S ABSOLUTELY WITHOUT AN EQUAL, — quired repainting for 1000 15 years | To 
If you need any paint it will pay you to send for circular. BUFFALO 





























JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J. 
“While you Sleep” 





FOR GREAT TENSILE STRENGTH, ELASTICITY AND ELON” UNPARALLELED NIGHTSERVICE, NEW STEAMERS 
GATION, COUPLED WITH UNUSUAL NON- “CITY OF BUFFALO 
‘c r ERie,’’ 
stamens tet hanemaes | both togethe SITY oF Eni. doubt, in all 


ponpecte, the finest and fastest that are run 
the interest of the traveling public in 
he United States. 


TIME CARD, 
DAILY INCLUDING SUNDAY. 
Castin S and Propeller Wheels. Leave a 8 P.M. Arrive Buffalo 6 A.M. 
uffalo 8 “Cleveland6 “ 


MADE FROM CENTRAL STANDARD TIME. 


Connections made at Buffalo with trains 
ticket agent for tickets via C. & B. Line. 
Bend four cents for illustrated pamphlet. 
SPECIAL LOW RATES TO BUFFALO AND NIAGARA 
FALLS EVERY SATURDAY WIGHT. 


| for all Eastern and Canadian points. Ask 
W. F. MERMAN, 


Ganara. Passencer Acenr, 


CANNOT BE EXCELLED. WRITE FOR PARTICULARS. CLEVELAND, ©. 
SOLE MAKERS, IW A FF $s 


FOR READY REFERENCE. 


THE WILLIAM CRAMP & SONS 2 ew: 20005. «2.» 
: Railway Co. has just issued in convenien) 


form, for household, library and schoo 


Ship and Engine Building Company, reference, an atlas of seven colored maps 
of the world, the United States and our 
PHILADELPHIA, PA. 





| new possessions in the Atlantic and Pacific 
Oceans, together with an amount of valua- 
ble information connected therewith—al] 
up to date. This atlas will be sent free to 
any address on receipt of six (6) cents in 
| postage. 


A paper that is paid for and read—THE IRON TRADE REVIRW. | ..222"%'9. Goo; Hsatord. General Pas 








~ 


pe ermeeinE 
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GUACAEREAACRCRCAMENAERE RSA RERERERE ANON 
JONES & LAUGHLINS, Limited, 


PITTSBURG, PA. 
Branch House, CHICAGO, ILL. Branch Office, 220 Broadway, NEW YORK. 


——ume MANUFACTURERS OF 4 


Proof-Grane and Cable CH AINS Of Superior Quality. 


Rvery Chain tested and proof certificate furnished whenever desired. 
RA LRERERERERERLRELRERERERERERERERERR 


AA AAADAAAAAAAAAAAAAAAALAAL 


maa COMPANY, 


Lorain, Ohio. 
Rails, Blooms, Billets and Slabs. 


cenesnianenessenesenensemeneenl 

















RRECREREREREOROR 


Pa 
* 
# 











American Tin Plate Company 


MANUFACTURERS OF 


Coke Tin Plates, 
Charcoal Tin Plates, 
High Grade Terne Plates, 
Black Plates. 


CENERAL OFFICES: 


Marauette Building. 


CHICACO, ILL. 
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—— SS 

Cleveland, Cincinnati, Chicago & st, Louis 
Railway, 


—BIG FOUR ROUTE.— 


Solid vestibuled trains run daily to Columbus 
Dayton, Cincinnati, Indianapolis, St. Louis. Par- 
lor car and Wagner Sleeping cars. Best line in 
the West, South and Southwest. Ticket office 116 
Euclid ave, Bell Tel. Main 910. Home Tel. 853. 







































No, 11, Southwestern Limited............... espa. 
No. 3, Columbus & Cincinnati Ex........ 7:15 am 
No. 25, Wellington Ac. (Sun. only 2 8:30 am 
No, 33, Columbus & Cincinnati Ex........ °11:40 am 
No. 35 Ind, & St. Louis Express............ *12:00 m 
No. 27 Columbus Accom.................. 4:00 pm 
Bo: 97, Gol , Clan. Brprees ....ce.cccecscccccceces *8:30 pm 
Arrive. 
No. 28, Cin. & Col. Express.......... *6. 45 am 
Fo. 26, Calion Accommodation............... 9:45 am 
No. 36, Indianapolis & St. L. Ex *2:30 pm 
No: 46, Columbus & Cin. Express... *2:55 pm 
“ea No. 24, Wellington Accom........ ~ 6:25 pm 
S$ G all No. 2 Col, Cin. & Ind. Ex ............. = 9:5 pm 
TNA GoR Li RO LLIN LL N E NS) No. 18, Southwestern Limited °I:50 am 
E & e G i *Daily. 
. 7 Nos. 11 and 13 do not stop at the Erie Ry depot. 
. . ** . S; || No 37, leaving at 8:30pm has loral sleeper for 
\) \ N | Cincinnat!. Nos. 33 and 46 have dinirg cars. 


For tickets call on D, JAY COLLVER, City pas. 
senger and ticket agent. No. 116 Euclid av. (Col. 
cnial Arcade), Cleveland, O. 
WARREN J. LYNCH, 
G. P. and T. A. Cincinnati, O. 





TTT ie 


RocK CRUSHER¢ 
Mitt MACHINERY 























ee ee | DIRE oT LINE 
: Tin P late Mills and Machinery | BETWEEN 
i ROLLING MILL MACHINERY, CHILLED AND | SANE ORO «4 


ae ZERO 99 Highest grade Estimates givenon SFIND ROLLS. 
complete plants. 


Anti-Friction Metal. 


F, R. PHILLIPS’ SONS (0., 1 Be. HILADELPHIA. 


VUAAAGUAOAUUUODERESDAEOUROOROOACAGDCLEUTOSOGDESEAUANOUOCOOEOGEOEOO@OUUEAOUACUOUOO RD AENCEEEORAOOGOD CUUUUORORROREGDGOEUOUIOUOUOUEMIEEE 


Cincinnati . 
Lafavette .. 
Louisville. . 
AND ALL POINTS 


THE LORAIN FOUNDRY COMPANY For time table and other information, address 
t FRANK J. REED, General Passenger Ag't, 

; c . 

Lorain, Ohio. | sees 


SAND AND CHILLED ROLLS. 


SU 











; 1 OTYPE 
CENTRAL (of i 


Heavy Iron Castings in Loam, Dry and Green Sand, 


| Made from Cupola or Air Furnace... 263-271 sr quae st CLEVELAND 9 


‘A000 ENGRAVING ~ 
BRASS AND COPPER CASTINGS. RR ee 












Not every insertion of every advertiser’s card brings an order for the 
advertiser's good; no more does every visit of the traveling salesman re- 
sult in a sale. 

There is a vast dealin familiarity with the type and phrase in which a manu- 
facturer makes himself known to the advertisement reader, just as the personal 
acquaintance of his traveling salesman gets him a hearing when a strange face 
and a strange voice are bowed out with a ‘‘ busy day’s” courtesies. 

The best advertisers, the most successful advertisers, the advertisers who 
get returns, are those who keep everlastingly at it. 
This is a case in which familiarity breeds business. 






































wr oe 
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WE AND Largest Dimensions. Highest Quality. 


_ SOUTH? STEEL CASTINGS. 


az00 & Mississippi Valley Railroad, reach- We are thoroughly equi 2 ee entitle 
Get ag into the eleven States of ghly equippe pe tions 


South Dakota Kentucky : CORRESPONDENCE SOLICITED. 

















lowa Arkansas 


Wisconsin Mississippi 
IMinols Indiana Louisiana 





Minnesota Tennessee BETH LEH Er STEEL COMPANY, 


South Bethlehem, Penn’a. 


| 
aes Boe alae weeamess nei NCH ged Perea es we : 
100 way, New York. 421 estnut St. a. 1433 rquette Bid’g, Ch ° 
Fine Sites for New Mills 1 eal. icago c 
Best of Freight Facilities,—Coal Fields, 
Clese Proximity to Distributing Centers, . W 
Intelligent Help of All Kinds, dl 10nd ll é or S OMpany, 
Many Kinds of Raw Material. | MILLS AT McKEESPORT. PA. 
will be given by many of the places concisely | ee ee 
descri 


in the pamphlet ** yoo Cities and Towns | 























Industries. , , ‘ 
Waatin of industries are wanted. Very liberal The largest makers of Special Mild Steel and Wrought Iron 
PETES te the South by a uumber of good places. | Pipe, Boiler Tubes and Casing in the World. From ore to finished 


CERO eon, Industrial Commissioner | product. Sizes from % of an inch to 30 inches. 














Steel Stamps and Stencils. Ss A a BE Ss H oO ty Ss E s , 
ARTY, J. H. & CO... Rubber St » hs 
a emnle, Stencils, Automatic Check, Tandeen Pittsburg, Chicago, St. Louis, New York, Boston. 


Numbering Machines. 92 Seneca street. 








1. M. ALLEN, President. 


vunruscux verter  Flydraulic Pressed Forging. 


F. B. ALLEN, Second Vice-President. 
WYMAN & GORDON, Worcester, Mass. 


J. B. PIE RCH, Secretary and Treas, : , 
New York Office: 116 Liberty st. 


DHROPYP ForrGinN Gs. 





The A B C of Iron.—aA book for foundrymen. It 
is issued in cloth binding,and gives much valuable matter on 
how to reduce cost of mixtures, and on grading and numbering 
of pig iron. CHAPTER HEADINGS :—Iron—What is it? Pig Iron. 
Constituents of Iron. Numbering of Pig Iron. Grading of Iron. 





How to Reduce Cost of Mixture. Steel. Physical Properties of 


rere ie ed aenetne oe Ciiveland, _ _ Metals Defined. Statistics. Early History and Manufacture of 
Iron. Former price $2.00, NOW §1.00. Order of 7heilrom Trade 
Cc. A. BURWELL, Chief Inspector, 32 and 33 Clark _ 
Bidg., 208 Superior St. leveland, oO. as Review Co., 27 Vincent St., Cleveland, O. 


J. BE. WOLCOTT, Special A: t, 32 and 33 Clark 
Bidg., 208 Superior St., Cleveland, oO. 





F. L. Emory’s test of a Steam Separator, as read 
before the American Association of Mechanical 
Engineers at the May meeting, was made on a 
Horizontal .... . 


97 PER CENT DRY STEAM. : 
: AUSTIN SEPARATOR. 
° 
é 
° 
: 


52 PER CENT PURE OIL. 


Ninety-seven per cent dry steam can be obtained 
from nearly any one of the thousands of AUSTIN 
SEPARATORS now in commission, and 52 per cent 
of pure oil saved from Exhaust is really below the 
record of our machines in regular service. 


AUSTIN SEPARATOR COMPANY, 
18-23 Woodbridge St., Detroit, Mich. 


SO Days Trial Free. Write for, Catalogue, ‘ 
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Spearman 
Iron 
- Company, 
Sharpsvilie, Pa. 


ted Foundry Irons. 
ess, Strength, Fluid- 
ity, Uniformity. 


American Scotch 


brand unequaled. 


HENDERSON & TRAGO, Agents, 
CLEVELAND, O 


a 
: J 


Absolutely without a rival. 


Perfect 
Lubricating 
Metal. 


The only Phosphorized Tin 
wengeite Bering Metal in the 

d. Write for particulars. 
Ask your dealers for it. 


Perfect Lubricating Metal Co., 


Second and Plum Sts., 
Cincinnati, Ohio, U.S. A. 


Ins 




















No, 18 to. 21 New Pattern Presses. 


DANIELSON 


DETROIT 


Emery-Corundum 


WHEELS, 


Sellers’ Tool and Twist Drill Grinders. 


J. WENDELL COLE, 
P. 0. Box 84, 911 No. 112 Clark St.. 
COLUMBUS, OHIO. CHICAGO, ILL. 


Radial Drills, 
FOR EVERY CLASS OF WORK. 18909 Catalog Describes Them. 


BAUSH & HARRIS MACHINE TOOL CO., 








Springhicid. Mass., U.S.A. 








SALES ACCENTS: EUROPEAN ACENTS: 
MANNING, MAXWELL & MOORE, 
New York, Chicago, Pittsburg, and Cleveland. 


HILL, CLARK & CO., 
Boston. 


SELIG SONNENTHAL & CO., 
London, E. C. 


E. SONNENTHAL. Ir., 
Berlin, Germany. 








Meehan Boiler & Construction Co., 
LOWELLVILLE, OHIO, 


MANUFACTURERS OF 
MEEHAN’S COMBINED SAFETY and WATER TUBE BOILER. 
All kinds of Blast Furnace, Stee! Piants and Stand Pipe Work. 

Also all kinds ef Oll Refinerv and Tank Work. | 

WROUCHT IRON WELDED and RIVETED ANNEALING BOXES. 

Structural and Engineering Work. 
. 
‘é llty 


The “ORIGINAL GANDY” 


Stitched Cotton Duck Belting, 
Jozsoee a) 





Especially adapted for Main Drivers, Saw Mills, C otton Gin», 
Gotton Presses, and for all places where belts are subjected * 
moisture or atmospheric changes,the “GANDY” stangs paramorn’ 





For farther information, prices, ete., write 


The GANDY BELTING CO., Baltimore, Md. 











MACHINE 
AND | 
TOOL | 
COMPANY, 


MANUFACTURERS OF AND | 
DEALERS IN 


Machine Tools 


Dies, Special 
Machinery, Etc. 
AGENTS for E. W. Bliss Co.'s 


and Garvin Machine Co.'s 
full line of 


Presses and Machine Tools. 
, Address 
83-87 Lake &St., 
CLEVELAND, O. 


| 
| 





Iron Mining. 


We have machines of new designs with 
hoisting, swinging and crane engines. 
These were designed and constructed espe- 
cially to meet requirements of iron mining 
and coal mining fields. 





WE INVITE MOST RICID 
INVESTICATION. 





For full information address 


THE 


MARION STEAM SHOVEL CD. 


Marion, Ohio. 








Ws When writing to advertisers please mention The Iron Trade Review. 


The STAR Hack Saw Maching 


FOR CUTTING METALS of all 
4% inchesin diameter. Several be : 
now in use and not one report hag are) 


that has not be 
compliment 

They area ~ ‘i 
ic, stoppi: ; 
scbannl Og them. : 
has been 
no further 

tion is = 
than to 
work at 
A man at work og 
some other ms 


























chine u * 

—_ to this. No)” 
be without one or more They ‘will awe mat 
cost over and overagain. Price Sage, 
Millers Falls Co., 93 Reade St., New Yat, 

















¢ BORING AND 


4, S& GP Soy 


H. Bickiort, 
> kb 


Write for Photograph and Low Price 


Fire Brick, Fire Clay, Pig it 


F. B. STEVENS, Detroit, Mick. 


Special Machinery, 


IRON CASTINGS. 


Estimates made from drawings. Working 
drawings prepared. 


Wheeling Mold & Foundry Co. 
Wheeling. W. Va. 






















When writing to advertisers p 
mention The Iron Trade Revie 





VERMILION PINE & IRON LAND 
13,000 Acres of Mineral Land 


|Situated on the Mesabi and Vermilioa 


ranges in Minnesota. 


FOR SALE OR LEASE, 


on favorable terms Correspondence 


Address SAMUEL MITCHEL 
Negaunee. 
The consolidated Iron 
Review and Industrial Wort 
the leading Machinery, Foum 
and Iron and Steel paper we 
New York City. 



























